
TmnD INTERNATIONAL ROAD CONGRESS, 1918. 


EEPOET 


of 


Mu. R. J. KENT, 4.M.I.C. 

(SUPEIUNTENDIJstq engineer, BOMBAY PUBLIC WORKS DEPARTMENT; 
delegate of government of INDIA TO THE CONGRESS). 


I-OXDOX: 

I’lilXTED BY EYRE AKD SPOTTISWOODE, 

rilI>TnRtf TO lUK KIXC’8 MOST EXCBLLCXT ilAJMTy, 


1913. 




EEPORT ON THE THIRD INTERNATIONAL ROAD 
CONGRESS, HELD IN LONDON, 23rd to 27tli 
' JUNE 1913. 


nieCore coinmeiicing a.n account of the work acconjpHsliecl l)y the Hoact 
Congress, it will he appropriate to refer to the Pennanent International 
j\ssociation of Hoad CongrcKses, and to the’ creation, organisation, and 
ohjeets of the Uritish Hoad Hoard. 


'rile object of tlic Permanent International Association of Hoad Congresses, 
■which lias its liendquariers in Pai’is, is to promote progress in the con- 
struction, tratne, and exploitation of roads. 

] t acconi])lislics its object — 


1. Hy organising Hoad Congresses; 

2. Hy publishing Papers, Proceedings, and other Documents ; 

li. ]ly collecting the results of — {a) Tests carried out on roads ; 
(A) Laboratory tests ihronghoiit the world on materials which 
arc used or are suitable for road construction and maintenance ; 
these tests maybe cither in the form of mere records collected 
by the Association or they may have been carried out by the 
Association itself or through its instrumentality. 


Its alTairs are managed by a Permanent International Commission, 
having its hca(U|narlcr.s at 1, Avenue d’lcna, Paris. 

The Association consists of — 


1. Delegates of (Jovernments and Corporations of all the countries 
wJiich .sulxscribe annually to the Association. 

The term Corporation inrdudes: Public departments, Provincial 
Governments, County, District, Communal, and ^lunicipal Hodies, 
C’liambcrs of Commei’ce. Wcicntitic or Technical Institutions, 
Tourist and Sporting riubs, I’rQfcssional Associations or Trade> 
Unions, 'rransporl (’omimnics, Industrial, Agricultural, and 
Commercial Societies or Companies, &c. 


2. I’rivatc members. 

Monibei-sliip may be cither permanent or temporary. 

Governments may appoint one oflicial delegate, wirh a right to 
vote at every Congress, for each 2b0 franc.s of their annual 
.subsidy. 

This amount is reduced to 100 francs for Corporations. 

]\*rmanent members are entitled to attend and vote at every 
Congress. 

'J’emporary members arc ejititled to attend the Particular 
Congress they have joined, and they may vote on all (jiiestions 
wlu’ch do notalVect Ilie J^ermancnl As.social.ion it.sclf. 


!}. Honorary ]\rember.s, nominated by the 
Commission, 


Pennanent International 


A I’ermanent Council and an Executive Committee arc appointed from 
amongst the [Members of this Commission. 

Tin; l’t*rmanenl. International Commission is comjmscd of members 
belonging to the various countries ropresonled in the Association. Each 
eoimtry has the right to one represenfalive for each 1,000 francs of its 
total annual .subsidy. 

Provided, ]n)wevor, that the numhor of representatives from any one 
eonnlry shall not exceed lo (fifteen) and tliat any country which pay.s not 
less than 2b0 francs shall have the right to appoint ono delegate. 

At the head of the Permanent Commission there i.s a President, a 
Vice-]^i'(;sident., and a General Secretary, who together constitute the 
lilxecut ivo Committee. 
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This Commission— ' • ' 

1. Determines Avlien and ’ivliere the Congresses sliall he liekl. 

2. Arranges for the formation of a Local Organising Commission at 

the place selected for the Congi-ess. 

3. Determines the languages u'hich shall he officially recognised .-hy 

the Congress, prepares the Agenda and settles the questions to he 
submitted to the Congress, as also the nature and jiumher of 
communications it shall ilejil m’th ; arranges the business of the 
meetings; and appoints the m-iters of Papers on the several 
questions, &c. 

The Executive Committee is composed of the President, Vice-President,; 
and General Secretary of the Permanent Commission and of the-Permanent 
Couneil. The Members of the Executive Committee shall belong to the 
country in -which the headquarters of the Permanent Commission arc 
situated. 

The Executive Committee is responsible for t^m collection of records of 
experunents carried out on roads throughout the -whole world and of 
laboratory tests on materials, &c. 

It attends to the dispatch of current business, keeps the accounts, 
prepares the estimates of expenses to be defrayed out of the permanent 
funds of the Association, signs cheques and collects subscriptions. 

It has charge of the library, archives, documents, and accounts. 

It administers the funds of the j\jssociation. 

It represents the Association in all judiciary actions. 

It performs many other fmictions wliieh are fully described in the 
regulations of the Association. 

The permanent fimds of the Association are derived from — 

1. The annual grants from Governments and Corporations. 

2. The subscriptions of permanent Members. • 

Permanent Membersliip involves an amuial subscription of 10 franc?. 
This subscription is increased to 25‘ francs for the first year in the case of 
Permanent Members -ndio are eiu’olled during a Congress year. 

Every Member is entitled — 

1. To take part in the meetings of the Congress and to vote upon all 

questions figiu'ing in the Agenda. 

2. To receive the publications of the Congress, in any one of the 

languages recognised by the Congress. 

Permanent and honorary members are further entitled — 

(fl) To lay before tlie Pennanent Commission any questions 
to be submitted to the Congress. Such questions, accompanied 
hy a concise report giving reasons for the same must reach 
tlie Commissiou at least one year before the Meeting of the 
Congress. 

(i) To vote on all questions depending on the Permanent 
dissociation at the meetings of the Congress at the special 
meeting. 

(c) To receive the publications distributed hy the Associa- 
tion at other times than during the sessions of the Congress. 

The Congress comprises — 

Two Sections : One for the construction and maintenance of roads and 
the other for traffic and exploitation. 

These Sections may he subdivided. 

Its proceedings consist of General Meetings, Sectional Meetings, 
Excursions, and Deceptions. 

As it would he clearly impossible for all jiapei’s to he read at the 
Congre.ss oning to the limitation of time, a General Deporter selected hy 
the Permanent Commission is appointed for each question, whose duty 
consists of submitting to the Congress a .short review of the cliief features 
of this question, together with a summary of the Papers which have been 
transmitted to him. 

The General Deporter may give his own views and data, and he may 
arrange with the various authors for formulating joint proposals. 
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As the regulations of the Association arc somewhat numerous and 
'Complicated, it has not been possible to describe them at shorter length, 
liven^uoAv I have only touched u];)on the main points, and I must refer the 
]XM(ler desirous of more detailed information to a perusal of the printed 
regulations, whicli can he obtained from the Secretary of the Association at 
tlic headquarters in Paris. 

' The Hoad Board was constituted under the Development and Hoad 'J'Ik' iJutul 
Improvements 3?und Act, 1909, and the Treasury appointed on it the liniivii. 
Ihllowing members : — 

Sir George S. Gibb, Chairman. 

The Bight lion. Lord Pirrie, K.P. 

Tlie Eight Hon. Sir John H. A. Slacdonald, K.C.B. (Lord Kingsburgh). 

The Lord St. Davids, and 

Sir Charles D. Eose, Bart,, ILP, 

The powers of the Board are contained in the following enactments of 
the Act : — 

Section S. — (l) “The Eoad Board shall have power, with the approval 
“of the Treasury'' — 

“ (a) to make advances to county councils and other highu'ay authorities 
in respect of the con.structiou of new roads or the improvement 
of existing roads ; 

“ (5) to construct and maintain any new roads ; 

“ Avhich appear to the Board to be required for facilitating road traffic.” 

Section 8. — (u) “ l^or the purpose of this Part of this Act the expression 
“ ‘improvement of roads’ includes the widening of anyroad, the cut ling 
“ olY the corners of any road where land is required to l)e purchased for 
“ that purpose, the levelling of roads, the treatment of a road for mitigating 
“ the nuisance of dust, and the doing of dny other work in respect of roads 
“ beyond ordinary repairs essential to placing a road in a proper state 
“ of repair; and the expres.sion ‘road.s’ includes bridges, viaducts, and 
“ subways,” 

One of the first acts of the Board was to acquire offices and appoint thrnr 
Staff. Mr. W. Eees Jefl'reys nas appointed Secretary, and Col. 11. E. 
Crompton, C.B., Cou.suUing Engineer, 

In August 1.910 an .4.dvisory Engineering Committee was coustitutod 
by the Board with the approval of the Treasury. 

The duties of the Committee arc — 

(1) To act ns an Advisory Committee on such questions as may from 

time to time he rei'eiTcd to them by the Board for advice. 

(2) To advise the Board as to matters in regard to nhicli in tlic 

opinion of the Committee it will he advisalfie for the Board to 
have information or to take any action in order to promote 
or assist either general improremeuts or standardisation in 
methods or materials used in the construction or maintcuauce 
of roads, or in the collection and dissemination of information * 
in regard to such matters or to road traffic statistics. 

The Committee consists of the follondng members, in addition to the 
Cluiirman and the Consulting Engineer of the Board, wdio are e.v-ojjlcio 
members : — 

Mr. H. Percy Boulnois, C.E., late Deputy Engineering Inspector, Local 
Governmeut Board. 

Mr. John Brodie, C.E., City Engineer of the City of Liverpool. 

Mr. P, C. Cowau, C.E., Chief Engineering Inspector, Local Government 
Board for Ireland. 

Mr. H. P. j\ray1)\iry, C.E., County Surveyor of Kent. 

Mr. J. Walker Smith, O.E., Chief Engineering Inspector, Local Govern- 
ment Board for Scotland. 

Mr. John Willmot, County Siu’vcyor of Warwickshire. 

The Eoad Improvement Grant, which the Board have to administer, 
ari.scs from the IMotor Spirit Duties and Motor Car Licence Duties imposed 
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by the Finance Act, 3910. On <lie basis of (be Treasury '.IHstiinates ilie 
lioard flccidod lo adopt .C3 ,000,000 as (he basis I’or llicir lirst distribution’ 
of grants. 

TJic aiuounls aclually credited to the Foad Improvement Fund up to 
Stb July 1911 in respect, lo the Ihuineia] years 19UJ1-10 and 1910-31 buve 
aggregated .-fl,l(»l,31.J' 3.S.s’. 3 Or/., made up as follows ; — 
iMolor Spirit Jluties : — 

In respect, of the. thiajicial year C a. tl. ^ n. d. 
19()!)-30 . - - 290,702 3."» 9 

In respect of the financial year 
1910-11 - - - 410,:$7(5 o 7 

701.079 1 4 

llfotor Car Licenecs : — 

In respect of the financial year 1910-11 . . •1(50,20.137 t» 


,t:i,i(;i.on i.s lo 


'I'lie Foard, after ealliu!: ujKm the Jxieal Antborities of Knirland, 3rel;>nd, 
;ind .Scotland for .a siniotvrul of tfndr requiremturts, took' up the considt'Kiflon 
of certain questifjus of general policy on wbieb it nas net’e.ssiry, wilJiin 
wide limits, to .adopt .some gentind line of aeiion, and arrivetl at certain 
proviMonal conclusions in regard !<» tlie.se ijtie.stions a.s far as they allecled 
the distribution of tiieir rir.s| cranf.s. 

Tl appeared to the Foard lo be .sound policy to eiideavonr, in the first 
instance, to m;ikc the most of existing roads and to improve and utilise 
tlic.se to the best advaulage. 

'i'lic Jloard also decided that as a general prineijile it would not be 
lul visible to begin by .select iiig a few large works in a limited number of 
places, 1ml that the immediate and ultimate lienelil of the Itoad Iinjuwcnieul 
l’'uud would be enbaueed if in (he linst instance graul.s were uidely dis- 
tributed, thereby .seeuriiig. jus far as piuetlealde, the iuilijilion of improvements 
in each county, iuid .so that such gnint.s might not only provide linaneijil 
sissisfance to usefni works ubicli many Local Aulbovilies are Jinxions lo 
carry out, but might also opeiiite as a stimulus to improvements by all Local 
Autliorlties. 

A.s rcgard.s the cliaraclez’ of the work of road improvement louards 
which the first elVorls should be directed, the Foiud in their lii>t annual 
report say ; — 

“'J'be condition of road cru.sts is, however, ii most urgent problem. Upon 
“ that depends both the alleviation of the. intolerable and injurious nui.sauee 
“ arising from mud and dust, and also the mitigation of the burden of 
“ increasing cost of maintenance wbicli is cjinsing sneb Aiide.spread apjire- 
“ bcn.sion. ]Many miles of important, roads in nearly every county are not 
“ coiuslruclcd or .surfaced so jus to be suiljiblo for motor Imdlc; and, on the 
“ other hand, the motor Iratlie, nbieh on surfaces properly i.'mstrueted and 
“ bound Avilb bituminous binding material ]irobably causes less damage ami 
“ wear than is cJiused by boi-se-drawn ti-.iHic. is diustroyiiig Jiud wejiving 
“ existing water-bound surlaees in many di^tviei.s lo such an extent tluit 
“ the cost of the frequent I’cnewal U'bicli they rc(|uiiv to keep (hem in fair 
“ condition iniposius on the r;itepayei-s quite a consideinhle burden.’* 

In view of (lie.so cnnsidenilions, (lie Foard decided in dealing witli 
applications for grants for 1 lie hnprovenieni of rojul ernsl.s tocneourjigc the 
use of bituiiiinoiis liinding niatei-ials. The Advisory Jiiigiiieeriiig Coiiiinittce 
consider it essential, in order to obtain strong Jind diii-.ible surface wliieli uill 
bojir modem Iratlie, that the old wafer-liouiid .sy.stem of reconstruetion should 
be supci’seded by the use of some bilumiiious binding material on all 
imporiaiil. roads wliicli luivc to carry licavy and fast tratlie. 

Before nniking gmnls, the Foard b.ivo found it necessary to bold con- 
ferences with representatives of mo.sl of the County Councils, with a vieiv to 
settling the Avorks of rojid iinproA’ement ubicli are to be cawied out Avitliin 
each administrative county. 

Up to tlio .‘JOtli June 1931 the Foard laid ix’ceivod applications for 
.advances amounting in (he aggregate to .t;7,S70,'f.l9, .and nuule gmnts 
amounting in the aggregate to I;2G;1,32.1. and loans amounting to f 7,500. 
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Mutual steps were taken during the year towards estahlisliing at the 
Tvational Physical Lahoratoiy at Teddington a lahoratoiy for testing, and 
experimental and research work in connection with road materials. 

Prom information contained in the second annual report of the Eoad 
Hoard for tho official year 1011-12, it would appear that the incom(3 of the 
Hoad Improvement Pund in respect of the period from the constitution of 
the Board in IMay 1010 up to 31st Mhreh 1912 was £2, 181, 314 Gs. lid., 
made up as follows : — 

Motor Spirit Duties in respect of j^ear — £ s. d. £ s. d. 

1000-10 - - - - 290,702 15 0 

1910- 11 ... - 410,370 5 7 

1911- 12 .... 541,119 0 0 

1,242,198 11 4 

Carriage Licence Duties in respect of year — 

iOlO-ll .... 400,265 17 0 

1911-12 .... 370,030 0 0 


830,301 17 G 

Interest from Investments in year — 

1910- 11 .... 4,851 10 0 

1911- 12 .... 23,001 13 7 

27,910 9 7 


£2,100,410 IS 5 

The Grants and Loans made and indicated diming the same period to 
County Councils and other Iligiiway Authorities amounted in the aggregate 
to £1,177,438, and in addition thereto the Board indicated their willingness 
to grant £875,000 to assist the constimction of a new AVesteru Approacli 
Hoad to Loudon, 

7’iie report lays special emphasis on the ever-increasing voliune of traflic 
carried hy the roads ihvoughout tho United Kingdom. The cost of mainten- 
ance, which has gone up hy lcap.s and bounds, has aIVceted all roads, 
wliethcr urban, inter-urhan, or rural. AVith tho continued growth of hea\y 
commercial motor tratlic. roads whicli stood fairly well under the lighter 
horse traffic proceeding ut slow speeds, are now going rajiidly to pieces, and 
it is this, comhined with the increase in traffic volume, that has up to the 
ju'eseut time created tho chief (lilliciilties with which urban authorities have 
had to gjupple. 

To give some idea of the growing cost of road maintcnaucc the following 
statistics liavo been extracted from the report: —Total expenditure of extra 
metropolitan C(3unty boroughs in England and AValcs on road maintenance 
increased from £081,090 in 1890 to £1,10!),170 in 1S)U2, an average increase 
at the rate of 5*9 per cent, per annum, and to £1,235,900 in 1909, being a 
further avei*age iueveaso on the original lignve at the rate of 1*4 per cent, 
per anmnn, the tohil increase in 19 year.s being 81 per ctmt. 

And no alleviation of expenditure for many years to come would seem to 
he indicated. 'J’he roads of England aro having a very great strain imposed 
upon them due to the use of heavier and more speedy A'chicles, and in a 
A'ory large number of cases the only solution would appear to -be the 
complete i-cconst ruction, not only of the ivearing surface but of tho founda- 
tions of roads, Avliieh experience, shows arc inadequate to stand tho Aveav and 
tear to which they are subieeled. 

7’he Hoad Board aro endeaA'ouring to oi'ercome tho difficulty arising irom 
tho inability of Highway Authorities to provide, out of rates, sufficient sums 
to meet the extra initial expenditure required for vecoatiugs in improved 
materials of a sufficiently large mileage of important roatls hy making 
advance.s liy ivay of loan in these eases in Avhich the Avork jiroposed is on the 
border lino hctwcon maiiitenaucc and improA'oment. 'Ihc Board are prepared, 
so far as their funds permit, to ad A'aiice such loans in most casca wH fioiil 
interest for the extra eost of road crust improvements Avhieli are likely t.(i 
increase tho life of surface coatings on a greater ratio than the increase 
of cost. 

The Board IniA'e had n tratllc census taken in most, of the counties in 
England. Erom these returns, Avhich arc conlined to main roads, tho heavy 
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increase in motor traffic is veiy noticeable, ranging from 7 to 91 per cent, of 
tiic total traffic on the East Sussex roads and from 8 to 75 per cent, of the 
total traffic on the Kent roads, n'Meh latter by the way are generally admitted 
to be tile finest roads in the world. 

Negotiations by the Board in regard to the scheme for a new western 
approach road in London were continued during the year under report. 
Tilis scheme is regarded as one of the most desirable works of its kind in the 
public interest at the present time. 

Steps have been taken by the Board to set in motion aiTangenients for 
stamlardising the gauges of broken -stone used for road-making. This work 
is proposed to be entrusted to the Engineering Standards Committee at the 
cost of the Board. The result of the labom-s of the Committee was seen at 
tile exhiliition held at the Horticultural Hall in coimection with and during 
the Aveek of the Hoad Congress, and their conclusions should be made jiublic 
before veiy long. 

The adoption of a standard gauge for road metal, based on scientific and 
practical investigations, ivill be of the greatest value to engineers, ivho, up to 
the present, have not, in the majority of cases, devoted that close attention 
to a sulijcct Avhicli is of such fundamental importance in tlie constiuction of 
a good road. 

Hai-ing regard to the international scope of the Congress it may be con- 
sidered that undue prominence has been given to llie Britisli lload Board in 
this report ; my excuse must be that in no other country does there appear to 
exist a similar organisation ; and that, therefore, from its unique ciiaraeter 
it is deservuig of special mention. This useful and poiverful body has done 
and is doing mucii to improve tlie roads in Great Britain, and its infiuenee 
will lie increasingly felt as time goes on in its efforts to secure for Great 
Britain, both by precept and example, the finest roads in the world. 

In the introductory of the general programme of the 3rd International 
Boad Congress it is recorded tliat the first International lload Congress took 
place in Paris five years ago, and was continued by the Brussels Congress in 
1910. The international character of the organisation can best be 
appreciated by the fact that no less than 30 different countries Avere 
represented at the recent Congress in London. At the second Congress 
Ave Avere told that “ Experience has proved that roads can he built of 
“ hituminous material AA’hich are not only practically dustless hut are also 
“ capable of carrying the heaviest ordinary traffic.” 

This bemg the case the question of administration assumed a more 
prominent position in the programme of tliis Congress. The Paris and 
Brussels Conferences confined themselves entirely to the technical aspect of 
the question. 

The Congress ^vas opened at a General Assembly at the Central 
IVcsleyan Hall by the Chancellor of the Exchequer, the llight Hon. D. 
Lloyd George, !M.P., while the . Hoad ExlAibition arranged at the Boyal 
Horticultiu'al Hall was inaugruated by the First Commissioner of "Works, 
the Kighl Hon. Earl Beauchamp. 

P^eceptions and Conversaziones for the members of the Congress were 
held at the Guildhall of the City of London ; at the Albert Hall, by the 
invitation of the Institution of Ch'il Engmcera ; and at the Boyal Automobile 
Club, Avhile tliere Avas a Banquet, by way of conclusion to the Congress 
AA'eek, at the Hotel Cecil. 

A large number of interesting excursions, on seA'eral of Avhich many tj'pes 
of road construction were seen was arranged, both during the Congress and 
in the preceding and folloAving Aveeks. A summary of inspections and 
exem'sions is contained in the Programme, a copy of Avhich is attached to 
the report. The programme also giA-^es full details of the incturesque features 
of these A'arious excursions, together Avith technical notes on the roads Avhich 
AA-ere inspected, and a list of the papers submitted for consideration 
at the Congress, AA'ith names and descriptions of their authors. The 
iinportance of the London Congress may he gauged by the organisation, 
Avhich includes H.H. the King as Patron, and five members of the Cabinet 
as Honorary Presidents. 
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An important Exliibition of road-making appliances and materials was 
lield duiing the Congress aa'ccIc at the Eoyal Horticultural Hall and the 
adjacent ground in Vincent Square, Victoria Street. 

The exhibits were divided into four classes, as follows : — 

. Class 1, j\iatcrials and Tools; 2nd Class, Traffic; 3rd Class, Models, 
Jlaps, Drawings, and Publications ; and dth Class, Historical. 

Section 1 included samples of stone, broken and chipped, tars and 
jiitches, bitumen and asphalt, various surfaces, and testing apparatus. 
Section 2 comprised rollers, steam dryens, tar macadam mixers, breakers, 
scarifiers, &c. There were three sections in Class IT. Section 1 consisting 
of mechanical vehicles for the transport of road materials ; Avheels and tyres 
designed to carry heavy AA'eights without damage to the roads; non-skid 
apparatus not damaging the roads, and light railway and tramway tracks. 
Section 2 tvas devoted to horse-traction exhibits, such as Avheels and tyres, 
non-injurious horse-shoes and shoeing with special reference to securing 
foothold. Section 3 included cxliibits of appliances for highway and vcliicle 
illmnination. 

Class III., in addition to exliibits defined in the title, comprised statistics, 
forms of accounts, meteorological records, &c., tvhile in Class IV. were shown 
sections of road construction, old and new, and various historical exhibits. 

The Chancellor of the Exchequer, in his inaugural speech, pointed out 
that the problems the Congress had to consider were of first-class importance 
to every ciA'ilised community, as they aifected the comfort, convenience, and 
also the lives of the people. He observed that Avith the advent of rail- 
roads many of our roads appeared to fall almost into desuetude. Then came 
the great revolution elfected by the pneumatic tyre, “ and all the roads Avere 
“ filled Avith dust and delight once more.” The Chancellor said : — “ One 
“ thing had to be borne in mind, and that aa'Us that the more you improved 
*' communications the less you spent on distribution, and the less you spent 
“ on distribution the more AA'as loft for pi*oduction.” 

He referred briofiy to tlie Hoad Board and its Avork during the few brief 
years of its existence, and concluded by saying that some of the ablest men, 
representing 30 foreign Governments, Avould be present to contribute then* 
science toA\-ards the solution of the important question of communications. 

An important speech by Sir George Gibb, the President of the Hoad 
Board, folloAved. After tendering thanks to ail aa ho had co-operated in the 
arrangements for the Congress he referred to tlie A'aluable support recciA'ed 
from the associatioxis in the United Kingdom interested in road questions, 
and thanked the Avriters of papers, the A-arious organising comraittee.s, and the 
many authorities, iustitutions, and associations for hospitalities in connection 
Avith the Congress meeting. 

Sir George referred to the rapid development of motor vehicles, Avhich 
had reA'olutionised the use of roads and unsettled the conditions on Avhich 
road engineering AA’ere based; the problem of placing on a practical and 
equitable basis the relations bctAA'een finance and improvejnent ; the I’espective 
advantages of centralisation and deA’olulion and of State management as 
compared Avith local administration, anti concluded his remarks by Avelcoming 
the delegates on behalf of the Local Organising Committee. 

As previously mentioned it Ai'as necessary, in order to get through the 
business before the Congress, to frame special byelaAA’s AA’hich slate that 
the AA'ork aaIU he under taken by tAA'o sections, each of aa'JucIi Avill he divided 
into Iavo subsections. 

Discussions hi each subsection were absolutely independent of one 
another, but AA'hen Iaa'o suhsoctions met together for the consideratiou of 
a quc.slion of general interest, the meeting aa'us presided over by an 
fixecutive Committee formed of the ExecutiA'’e Committees of the Iavo 
subsections, Avith a Chauman, AA'ho AA’as nominated beforehand by the 
Permanent Council. 

“ Q,uoslions ” Avere discussed at the Sectional Meetings and afterwards at 
a General Meeting. 

'J’hc discussion at each IMceting AA’as preceded for each “ Q,ue.stiou ” by 
a brief summary of the papers by a general reporter appointed hj’^ the 
Commission. 
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The unreeling was then thromi open to discussion. Speaker.? were 
allowed to use their own language, and were requested wilhin 2‘J' hours to 
deliver to the Sectional Committee a summary of their remarks. 

After discussion of each “Question” each .section appointed one or 
more reporters to support in General Alceling the conclusions they had 
adopted. 

As it was not possible for me to attend all the sectioiial meetings, T 
attended those dealing n-ith Questions which fall more delinitely w'ilhiji 
the province of the Civil Engineer, such as Planning of new Streets and 
Poads and the construction and maintenance of roads generally. I have. 
how(;vcv, perused a number of the papcr.s and communications dealing with 
the work of sections at which I wa.s unable to be piescnt, and 1 have niade 
full use of the intoianation so ohlaincd in this report. The resolutions 
passed hy the Congress in respect of all suhseetions lind a place in the 
report. 


Sul'-cctioiis 
A. iinil li. 

i’tiniiiii;' of 
Strocta 
iiiiil Iio;iiU. 
l’rori"-nr S. 
D. AtKiiCiid, 
(ji-neral 


liuii.I-. 


Lon^itii<liiial 

{jCCtlUll:!. 


Curves. 


1st Question.— Planning of New Streets and Eoads. 

Several of the reports contain valuable information on the relative 
merits of cutting new streets through hack laud, and M'idenijtg narrow hut 
important arteric.s. 

It seems to he the goueral opinion that the foinnor method is the 
most economical and best, and case.s in support of this are i-eferred to hy 
Messrs. Adams, Piley, Lancashire, and Stilgoe in their ilhnninating paper.*, 
on the siihjeet. 51 r. Verst racle (Eelgium) advocates the linking up of a 
s.vstem of narrow and less important streets in preference to widening Tiiain 
ones. 

On the Continent, local authorities do not apparently pos.«css powers to 
expropriate land in additioii to and adjacent to that precisely required for 
the road. 

In England, powers already exist tnuler the Iload Bojird Act Avliereby 
in the construction of a new main road the Koad Board have authority to 
acquire land on cither .side of the proposed road within 22f) yards from the 
middle of the proposed roiul. 

ll is the general opinion that the conditions of hetterment need to he 
more clearly delinod, and, as the Geneml Beporter .sjiy.s, “it Avill be found 
“ better in practice that in designing the lines of such new streets it is 
“ better to disturb one GAmer.sliip and occupancy en rouic than to strike 
“ a boundary line which disturbs two,” 

By-I’ass Boaij.s, 

Practically all are agreed as to the advisability of constructing by-pass 
roads around towns of secondary imporlanee, which lie in the cniiivc of main 
roads, in^tead of widening existing ones pa.ssing through their centres; a 
plan which in execution always temporarily and often permanently disturbs 
important intere-sts. 

At the same time it has been pointed out by ^fv. Stoolet (I’rance) that 
such diversions of trallic are not alwaj's well received, Jiud Avould often be 
against local interests. 

Lo^’GITUI>l^'AI^ SeCTIOKS. 

Considerable diA-ergence of opinion exists regarding the limitations of 
grade in the lougitiuliiidl sections. It Avas pointed out tinit (be question of 
gradient is closely connected Avith the character of (he road .surface, its 
alignment, and the sort of tmilic Avhicli prei)onderales in the jiartieular 
district imder consideration. 

Generally, hoAveA'er, D per cent, seems a reasonable limit, for the gradient 
of main roads outside toAA ns. 


CURA'KS. 

UcTe again considerable diA'ergeuce of opinion seems to exist. The 
Gorman authorities refer to radii of 30 meti’cs in mountainous distiicts; but 
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the hulk of opinion is in favour of curves of much greater radius, and there 
Avas a suggestion that 500 metres miglit be adopted as a suitable limit. 

The definite object to be aimed at is to obtain an uninteiTupted vieAv of 
both sides of the road, which will allow of the fastest vehicles passing each 
other without danger and without slackening speed. The English authorities 
and Mr. Lewis of America suggest that there should be an unobstructed 
view of 300 ft. 

The fact that all traffic slows down on steep gradients makes it reasonable 
to alloAV a reduction in liilly districts. 

CnOSS-SECTIONS. 

Eor main thoroughfares leading out of towns the desirable section advo- Cros-«- 
cated is one Avhieh provides separate ways, as follows : East traffic in the scctiol^^. 
centre, slow traffic at the sides, and wide pavements at tlie outer edges. On 
the continent of Europe, particularly in Germany, multiple ti*ack systems are 
meeting witfi much faA'our, and are rapidly on the iacrease. Separate tracks 
are proAuded for equestrians, cyclists, and motorists, in addition to patliAvays 
and the tracks for ordinary traffic. 

A AA'idth of d-O ft. is generally considered a minimum for the main streets 
of toAA'ns. As regards country roads no minimum is laid doAvn, but they 
sliould be of sAiflicient AAddtli to alloAV of tAVO laden carts passing comfortably. 

In constructing roads Avhere a gradual increase in traffic is anticipated, 

16 feet is regarded as a minimum AA'idth to be metalled in the first instance. 

The tendenej' of all A'chicles to make use of the most comfortable track Cri>-.-fail 
indiices driA'ers to keep to the centre of the road, and this tendenej' becomes 
more pronounced the steeper the fall of the road. Especially AAdth motors 
AAiiich are liable to side-sbp, A'ery steep cross-falls on metalled roads should 
be carefully aA'oided. IVhile formerly it aa-us the general practice in most 
countries to camber roads to a circular, parabolic, or compound cAirve, it has 
noAv become the general rule, in order to avoid over-steep haunches, to make 
AAide roads AAdth straight sides, but rounded at the top for a AA'idth of about 
3 or ‘t ft., the cross-fall being made as flat as possible. The latter, hoAA'cvcr, 

.should under all circumstances be sufficient to draAv oil the Avatcr to the 
gutter to prevent it from lloAA'ing down and scouriug holes in the road 
surface. In countries like India, AA'here A'eiy heavy falls of rain occur in a 
short time, the roads in hilly tracts are protected from erosion by the practice 
of constructing Ioav earthen hanks (bunds) at an angle across the roads at 
frequent intervals, in order to conduct the Avator as rapidly as possible 
into tbe side gutters. Without some such expedient as this the “ blindage ” 
is at once removed, and in a veiy short time the macadam is scoured aAA'ay. 

The position to he occupied bj' trams has received a good deal of attention I’o'itiun r 
in most countries. In roads of normal width tlie centre is considered to be 
the hest position. The advantage of the central position is that it is less 
costly and enables cars to take curA'es into side streets at a better radius. 

In streets lined with shops tlie central position admits of vehicles being 
draAA'ii up alongside the curl), which AA'ould be quite impossible, Avithout 
causing inconA'cnience and delaj', were tram tracks located at the sides. 

Where possible, streets taking trams should be sufficiently AA'ido to alloAA' 
of tAA'o roAA's of traffic passing on either side betAA'cen the trams and the 
lAaA'cment. 

The best arrangement of all is, of course, a separate reserA'ation for trams, 
but this is only possible in the AA'idest roads, and quite out of the question in 
the older cities, AA'here the AA'idths of roads AA'ere fixed AA'ithout any conceplion 
of the enormous increase in the A'olume of traffic that the futiu’c Avould 
bring. 

Central refuges, lamp standards, and posts are generally considered 
obstructive. 

Regarding the Avidtli of pavements, much depends on the service of the 'Wi.ltii oi 
street. Whereas in the suburbs a pavement of 5 or 6 ft. in Avidth AA'ould i>«vcinpiit 
suffice, in many shopping streets a AA'idth of 10 ft. Avould be permanently 
obstructed by people looking into the AA'indoAA's. 

E ir,817 


B 
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The General Reporter of tliis section oijserves : “ It might he pointed 
“ out in connection with the cross-section of streets that any diversity of 
“ opinion which obtains regardii^ their relative width and section arises 
“ very largely out of a need for the recognition of the kind of service which 
“ they are constructed to take. In past limes, when the organisation of a city 
“ was comparatively simple, a standard of width which depended alone upon 
“ density of traffic was sufficiently accommodating to meet different needs, 
“ but in the modern cit3% w'here the social organisation and the allocation of 
“ ureas were definite, siandarcliaalion in width should be stqijtlcmeuial to 
“ classification of hind.” 

CttOSSTXGS. 

Generally it is agreed that central islands, lamps, and other obstructions 
are best placed in the centre of crossings at jnain collision points, and that 
entering streets are best sidayed, IIic system recently in vogue and 
advocated by some writers of dotting crossings with a number of isolated 
islands and lamp standards, with a view to the better direction of traffic, 
does not appear to have gained general acceptance, and a reversion to tlie 
simpler system of large central refuges with powerful liglits seems likely. 
The gyratory system of traffic du-ection linds favour in Prance, and a good 
practical example of this may he seen in Paris at the iStoile — the large 
central space at the top of the Champs Elys6e, where the Arc de Triomphe 
is located. This system does not appear to have been established outside 
Prance, as in practice it is found to exact minecessary discipline. As the 
General Reporter truly remarks, great volumes of traffic need to he 
controlled at crossings by the police, and, in plotting island refuges and 
ol)structions, the point to he kept in view is how best to assist the police. 

Two contributors of papers touch on the . subject of the jmsition of 
railways relative to large towns, and they both advocate taking tlie trunk 
railway line approximately thraugh the centre of the town and encircling 
the town with a loop line. The same authors advocate the location of the 
industrial area between river and town, and of arranging park systems 
radiallj’. 

The Autistic Atpeaiiaxce op Ro.vns. 

Only two of the authora of the reports submitted draw serious attention 
to the importance of considering the art islic appearance of streets. One of 
them bewails the lack of intei’cst taken by engineers in tliis aspect of the 
subject, and those who have fought against the tendency of councils and 
corporations to regard the laying out of towns and planning of streets from 
a purely utilitarian standpoint will agree with the remark “ that if the 
“ apparent indiiference of engineers to take interest in the subject continues 
“ much longer they will find that this branch of their profession uill pass 
“ into other hands.” 

It must be remarked, however, that these two authors write from 
Bruges and Ghent, two of the most picturesque tomis in the world, and 
though they ought surely to be regarded as authorities on this aspect of the 
subject, their view iii connection nith artistic matters may he regarded by 
those living in more modern cities as somewhat restricted. 

The General Reporter refere to them ns “educated in the School of 
“ Camillo Sitte, and imbued with the beauties of the picturesque they are 
“ Romanticists of confirmed opinion,” and it is necessary to appreciate 
this, correctly to undei'stand the theories they advance. 

kir. Verstraete (Belgium) dispo.sc,s of the chessboard and spider-web 
plans as being unnatural, and asks for the plan of each street to he decided 
on a minute analysis of requisite conditions. To obtain shade in the hottest 
pari of the day he would avoid a north and south direction, and he would 
also avoid the direction of prevailing winds. 

He lays down iu'tistic principles to he borne in mind, which may he 
summarised as follows : — 

1. Avoid straight tracks. 

2. Avoid hogback longitudinal sections with no apparent ends. 

3. Main streets must he long, curved, variable in width, and , relieved 

from monotony by projections, recesses, &c. 

4. Crossings may he arranged at triangular or rectangular spaces. 
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After reading the views of Mr. Verstraete it is interesting to turn to the 
report of Mr. de Vaere, also a Romanticist mth an eye to tlie beauties of 
Nuremhuvg, Rothenhurg, and Venice. There is much truth in his outspoken 
assertion that “ it requires the modern scientist to cryshillise the art of town 
“ planning into a given number of ‘Systems’ such as the rectangular 
“ system, the triangular system, &c. — tlie artistic value is nil, they are mere 
“ exhibitions of pure technicalities, and their only object is to make the 
“ design one of absolute regularity.” He says, “ The important point is not 
" the planning of the netAvoi'k of streets and open spaces themselves, a 
“ problem ^Yhich frequently falls to the engineer,” and he siuns up the 
demands made by art by the following axion^ : — 

1. Streets and open spaces should form architectural groups, and not a 

mere succession of buildings. 

2. Streets and open spaces should be so arranged that tlie buildings 

appear to the best advantage to the spectator, and, as far as 
possible, they should come into view at a point from which they 
may be seen to the best advantage. 

One would naturally expect very different theories to prevail in a city 
like Paris, where the wide straight boulevards of Baron Hausmann and his 
successors are the delight of Parisians and the envy of the world. The 
report of Mr. Stoclet (Prance) commences with a short treatise on 
“ Hausraanising.” He considers that straightness of line should be attained 
even at tlie cost of considerable financial sacrifice, and again he says, “ It is 
“ desirable that the straight line should be adopted when the surface slope 
“ allows it.” 

Mr. Houbelir (Russia) is also an advocate of the straight alignment. 

Where experts differ on matters of such fundamental importance the 
layman is at a loss to know what to think. But temperament and 
envii'onment explain much as is well exemplified in the reports above 
mentioned. 

Talcing a broad view’ of the subject ; regarding the modern city as a 
complex organism influenced by topographical, linancial, social, and 
{esthetic considerations, he would he a bold man wlio w’ould lay down 
dogmatically any one system of development as infallible. Obviously, the 
laying out of a city must, in the tinst instance, be governed by the nature of 
the site. A flat open plain — ^^vithout a river — as a site for a city would lend 
itself to development by a combination of the chessboard and diagonal 
systems wdth circumferential roads at convenient intervals. A hilly, 
picturesque, country, gives greater scope to the artist and lover of curves ami 
broken lines ; wliUe the pi'esence of a river and a I’aihvaj’’ line at the site 
will introduce problems requiring the utmost skill in solution. 


The following Resolutions were adopted by the Congress on the — 

1st Question.— Planning of New Streets and Ptoads. 

1. As a general principle, it is better that new’ main roads be constructed Kcsolniion^i 
to pass outside rather than tlirough towms, and that, where an existing main 

road passing through a town is nnsatisfactoiy for tluougli trafiic, it is often ’ 
better in preference to widening an existing narrow’ main road through the 
centre of a town. New roads should he ifianned according to the principles 
of the science of towm planning, 

2. G-radients on new’ roafls should be as easy as possible having regard to 
the physical character of the country through wiiich they pass, and they 
should bo easier w’here there are curves, trams, or a prepouderauco of heavy 
traffic. 

3. The radii of curves iu roads used bj’ fast trafiic should, wdiere practic- 
able, px'onde tbo best possible and an tmobstructed view’, and that W’hcrc 
this is not possible, the curve being of short radius, means should be jirovided 
whereby the approach thereto is in some w’ay clearly indicated. 

B 2 
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d'. Except -R'liere it is possible to provide special reserved spaces, train 
tracks are best placed in the centre of the roads, and that -where so placed 
it is desirable to provide space on either side tor two tracks tor vehicles. 

o. The main traffic roads should be so designed that spaces are provided 
for tram tracks, fast and slow traffic, and standing veliicles ; and in such a 
way that they can pi-oceed unthout unduly intermixing. In fixing building 
lines along what may ultimately become main roads, regard should be paid 
to ultimate requirements. Adequate space should be provided between 
buildings, and powers for enforcing this should be held by all authorities 
who decide the vridths of roads. 

G. Tliat the planning of main road communications outside towns should 
be at once imdertaken ; it is a matter of national importance in regard to 
which some initiative should rest -^nth a centml State Authority, and the 
action of Local Authorities sliould to some extent be regulated or supervised 
b 3 '- Centml Authorities. 


2iid Question— Types of Surfacing to be adopted on 
Bridges, Viaducts, &c. 


Snb'scctioii', 
.4.. lllHl 11. 


(leiicrftl 
Ucportur 
1*. C. Cowan. 
D.So., 

PreJJ(>nt, 
Iii'-titntion of 
Civil En- 
jriiieer' of 
Irelftinl. 
Plank 
iiooi in^. 


Seven reports were pi-esented to the Congress on this question. 

At first glance this subject maj' appear so restricted as to afford little 
.scope for discussion, hut the reports show that such an impression is 
erroneous. 

The report of Mr. Drounc, of I^ew York, tells ns that the following types 
of surfacing are in use on Bridges in the United States of America— plank, 
wood block, sheet asphalt, stone block, brick, concrete, bituminous pavement, 
macadam, gravel, and earth. 


Plaxk Eloomxg. 

Plank flooring for bridges is largely used in Pnssia and Hungary where 
wood is plentiful. For movable and suspension bridges plank decking is 
in general use tlu'oughout the world, and the general method is to lay it in 
two thicknesses, the top or wearing surface being from 2 ins. to 2J- ins. thick 
and the bottom or supporting sm*face 3 ins. to 0 ins. thick, depending on 
the distance apart of the floor stringers. Messrs. Heuil and Bijls (Belgium) 
in their joint paper give some interesting particulars regarding the surfacing 
of tlie caniageway of movable bridges. They point out that lightness is 
an essential quality of movable bridges. Wood is a material which eom- 
hines great resistance to bending with a liglit specific gravity. Haid woods, 
such as oak, have the disadvantage of being slippeiy for horses, and often 
the loAver, or weight-carrying layer, is made of such woods, and the surface 
of a softer or less durable wood, but one which alfords a stu’e foothold for the 
hoises’ feet. 

In Belgium the bottom course is generallj' laid parallel to the axis of 
the structure. The planks are creosoted and laid with a space of about 
15 mm, between them, which allows tlie water to drain through easily^, and 
the timbers to he well awed and quickly dried. The average thickness is 
7 to 8 cm. Such construction cost from 12 to 13 frs. per sq. m. The life is 
15 years. 

Lattei'ly Jarrah wood from Australia has been used ; it is more expensive 
than indigenous oak, hut has been found more durable. It costs 20.50 fra. 
per sq. m. 

Nearly all the indigenous woods have been tried for the top course, red 
inne being the most common. The life is one j'ear onty under heavy traffic, 
and the cost is about 7 frs. per sq. m. for the renewal of planks 7 cm. thick, 
lan-ah planking has also been used witL excellent results. A life of four 
years under intense traffic is estimated. The cost is 9 frs. for planks 6 cm. 
thick. 

!Mr. Verri^re (Prance) estimates the average aimual cost of renewal of 
wooden flooring of this type at 5 frs. per sq. m., including the expense of 
coal-tarring the beams. 
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Wood Block Paving. 

In Belgium tlie use of ivood block flooring is greatly on the increase. 
A rolluig bridge was paved with pitch pine blocks so as to reduce the 
Aveight, but they have only giA’-en mediocre results, so that .Tarrah has been 
gradually substituted for them. .Blocks that have been in use for 12 years 
are still in good condition. 

The pa\nng, Avliich is 10 cm. thick, cost 18 frs. per sq. m., excluding 
laying. After laying, a mixture of creosote and pitch is spread over the 
sm’face until all the joints are well filled and the blocks quite covered. 
A layer of fine gravel Ls then spread over the surface so that it may 
penef.rate into the joints and fibres. 

j\tr. Verriere gives tlie average annual expenditure of renewing Avood 
blocks at 3 frs. 30 c. per metre as against 6 frs. for plank flooring. Ho 
estimates the life at from 10 to 12 years. Wood paving is as light as 
asphalt paA-ing. It can be used on far steeper gradients tlian asphalt ; it 
is perfectly elastic, silent, and gives eiisy i-unning for traffic and can be used 
on carriageways carrying tram-lines. It is liable, however, to dangerous 
pressure through the expansion of the Avood, owing to the cflects of moisture. 


PLOoniXG OP Mine Cables. 


Experiments Avere made in Enmeo about 1870 in substituting old ropes 
and haAA'sers, used in mines, for the top coiu’sc of planking on bridges. 

These ropes are made of “ aloes.” They deaden the sound like a carpet, 
and reduce the Aibration Avhich is so prejudicial to steel and h'on .structures. 

They are placed lenglliAA'ise at i-ight angles to the axis of the road, and 
must be packed closely togctlier and nailed to a bottom course of ordinary 
timber planking. A paA'ing of rope aloes laid on a bridge Avith a kirgc 
amount of traffic has lasted six years. 

This paving affords a good foothold for horses. 

Some interesting experunents Avc*rc carried out by the city of Antwerp 
Avith different kinds of flooring, and the results arc given below - 


1 . 


Planks of red fir or Canadian poplar. 
Cost : 

Timber - _ . 

SaAving to length and trimming 
Laying - - - - 

Wrought iron nails, ' 12 m. long, 


’00.5 m. thick. Life, 8 months. 

Ere, per sq. m. 

- d.T)7 

•to 
•20 

1kg,, at ■ ■]•”) fr. '15 


Total 


5-72 


2. Planks of Karri or Jarrali Avood, '005 m. thick. Life, 18 months. 

Cost: Ers. per sq. m. 

Timber - - - - - - 10 ' 00 

vSaAving to length and trimming and drilling 

holes for nails - - - - ' 80 

Laying - - - - - - '20 

Wrought iron nails, * 12 m. long, I kg., at 1 ’ 5 fr. ‘ 15 


Total - - - - 11-45 


3. Elat ropes of aloes, 5-30 m. x 0 -21 m. x 

•03 m. Life, 31- years. 

Cost; 

. Ers. per sq. m. 

hLaterial - . . 

- 8-00 

Laying - - . . 

•30 

Special juiils, 4 kgs. at ’50 fr. - 

- 2-00 

Total 

- 10-30 


Wonil block 
pnvhijr. 


lil-VCtlllUJit 
ill lojii-- 

iniiilu i>l 
.llof'. 


At 
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4. Paving with blocks Karri wood, ’ 10 m. thick. Life, ol- years. 


Cost: 

Timlier (including sawing) 


Fi's. per sq. m. 
- lG-00 

Laying - - - - 

- 

- I'OO 

Lr^' sand - . - 


•20 

La 3 'er of asphalt under blocks - 

- 

- 3-00 

5 kgs. of bitunion at ‘ 40 fr. 

Laying - - - - 

- 

- 2-00 

- 

- 1-00 

a’otal 


- 23-20 


An economical eocllicicnt of the varions surfacing of movable bridges 
can be rlcduccd fi-om Ihcso figures after modifying them by the life. 

In this way we find llie actnal cost of planking in white wood or 
nortliean pine amounts to S ‘ 58 frs., whilst .Tarrab planking cost 7 ' 03 fr.s. ; 
surfacing on aloc-s ropes, -J 'lS frs., and Karri paving, 4 'IS frs. 

iu'om these ligures it is clear that the superiority of a i-oad .sin-face on 
aloes ropes and of Karri paving for intense Irallic is undoubted, 

!Mossr.s. Douil and Bijls intend to carry out experiments with a surfacing 
of asphalted ropes. They are .sanguine of producing an ideal .surface for 
moiable and suspension bridges, having a life equal to that of Karri block.s, 
at considerably le.ss cost. 


SiiKET AsviiAi/r. 

Rhei't aspliall .surfaces for bridges are emidoycd largely in the Stales 
nifh varying suecess. It is firqucntly laid on .steel 1 roughing, the spaces 
lietvieon tlio troughs being filled with a bituminous concrete, Jt is also 
laid on wood planking. 

In l-'rance asphalt is usually laid in the shtipe of a layei- 5 centimetres 
in depth on a concrete foundation of 15 centimetres, ^I'r. Verriftre .•<ays it 
i.s .schlotn usi'd for briilges as it bccomo.s too .slippery on gradietils exceeding 
1'5 cent imciies per metn*. 

The weight is ahonl -100 kilos the .square metre, and its price ahout 
17 francs per a(iuare metre. 

Occasionally hydraulically compressed a.sphalt sats niv used. The sets 
ar<‘ closely packed, and tin? slight intensfices arc filled in with powdered 
cement, 

ThK paving has the advantage of lieing extremely simple to lay, as it 
does not require skilled lahoitr, and can he i-epaired most easily. The price 
of a Mpiare metre of surfacing costs, at the factory, from 5 fi-s. to 
fi’s. ,50 c. The laying of the setts costs ahoul 3 frs, 50 c. 

The cliief dravvhack to asjihalt is its slippcrincss on steep gradients, and 
it is im-sati^faetory along tramway rails, or where ilici-c is considerable 
vibration in the bridge iloor. 

Stoxi: Sext.s axe !\rAC.M>A?i. 

ilacadam and stone scll.s are exees-sively heavy ; macadam 8 inches deep 
weighs 80 Ihs. per square foot, and .stone sett.s S'O inches deep on ordinary 
foundations weigh 120 Ihs. to 140 lbs. per .square foot. Either may be u.sed 
to advantage on massive bridges of stone, brickwork, or concrete. Tiie 
irregularities in stone block pavement cau.se shocks which may ciiuso 
dangerous o.seillations in iron bridges, ami it. is noisy, especially on such 
structures. These defects are reduced to .some extent by a sand cushion. 

]\Ir. Yerriere, who lias written an excellent paper on this subject, says : — 
“Ti-amway lines on a bridge affect the cb.oice of surfacing. Along.side 
“ tramway rails macadam is quite unsuitable, and asphalt, is hard fo main- 
“ tain. If a.spbalt is used, is should be separated from the rails by a strip 
“ of stone setts or wood-paving. To give elasticity and reduce vibrations 
“ on bridge.s tramway rails are sometimes bedded on fell, lead, or leather, 
“ and sometimes on an incli of asphalt. The method adopted at Lyons of 
“ bolting the rails to creosote wooden stringers set in concrete has given 

excellent results, and appears to be tlie best.” 
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]!ilr. Verri^re’s conclusions a-re — 

1. On mova,l)le and suspension bridges, the choice is confined to iir. Vei- 

timber or cable surfacing, and the latter is cheaper and more iicrc’.5 con- 
durable. cltisions rc 

2. Por other bridges, which can' only carry medium weights, the 

choice lies between — («) compressed asphalt, in continuous slabs 
or in bloclcs, where there are no tramways and the gradients are 
slight, and (5) wood-paAung, which can be laid against tramway 
rails and on steep slopes. Pitch jointing is desirable for wood- 
paiung on bridges to lessen trouble from expansion aiid secure 
water-tightne.ss. In certain cases reinforced concrete slabs 
afford an excellent light foundation for wood-paving. 

3. On massive bridges, macadain, or preferably stone paving, is most 

suitable, especially in the open country, where skilled labour is 
not always easily obtainable. 

4<. The choice of surfacing on Country bridges should be of a kind 
unlikely to require frequent attention by skilled workmen. 


2nd Question.— Resolutions adopted by the Congress. 

1. The choice of road-surfacing for biidges depends on the nature and i?c-:oiHtit)ii* 
intensity of the traffic, the local conditions, such as permissible first cost, pn^soilbyihu 
kiufls of material readily available, and climate. Por liglit bridges the Coii{'re‘.3. 
choice is largely influenced by the weight of the surfacing. Public safety 

and convenience should bo first regarded rather than questions of comparative 
cost. ' 

2. On short bridge.s in town or country it is desirable that the surfacing 
should bo the same as tliar, on tbo adjoining streets or roads. 

3. In forming the roadway on bridges, special care should be taken to 
secure proper drainage and to prevent the harmful percolation of Avater 
with lotigitudinal gradients of at least 1 in 50, Urn eross-sectioii of the 
.surf/ice made be made nearly fiat, and the dc;ul loatl thus reduced. 

I. As a general rule, tbo surfacing of a bridge* should l)c Avatorproof, 
capable of resistance to AA'oar, durable, and of a wi'igliL appropriate to the 
structure of the bridge ; it should also be as .sinoolli as possible AA'ithout 
being slippery. 

5. Plank surfacing on bridg<!.s is light, ami its first cost is low. Its cost 
of mainfenance is, IiowoA'cr, exc(e.ssive, except wlmre the tmlfic is light. Its 
extreme liability to damage by lire is a serious disadvantage. It should not 
1)0 adopted except in remote disiviets in Avhieh llunai is a)i abundance of 
ebe.ap limber, and AA'hei'n a more desirable form of surfacing is not easily 
obtainable. Single plank floor.s are only suitable' for very light trallic. Por 
moderate or lieaAy traffic tn-o lay<'rs of [)l;mking, the loAver of Avbicli is 
creosoled or otlicrwise protected from decay, should bo used. 

G. Macadam, or ordinary broken stone surfacing, on timber planking, is 
not ahvaj^-s .satisfactory on account of it.s great Avoiglit, and its permeability. 

Macadam is, hoAA'ovcr, quite sati.sf, act ory for inassh'e bridges inrui’al districts, 
if the substnicturo has a proj)oi’ damp-proof course. 

7. Macadam, bomul AAdt h tai-, or other AA'alerproof and elastic matei'ial, is 
usoCiil and economical for tlie .surfacing of riu-al bridges Avith modorale 
traffic, AA'licn the spans are shoi-l, oj' the .slructurc is massive. 

S. Wood-block paA'ing, .3 to h inches thick, is an ideal surfacing for bridges 
in most cases. It is ligJit aiid rliuvible ajid can be laid on concrete, or, A\'hen 
Aveiglit must bo minimised, on a limber subllooi’, AA'hieb should be creosoled. 

Sjiecial care should bo taken iii the .selection, treatment, and laying of Avood 
blocks for l)ridge paving, to aA-oid troubles duo to expansion and contraction 
of the blocks or of the metal structure. 

0. iVspbalt, in A'arious forms, i.s an cxcelloiAt surfacing material for 
bridges Avitli easy gradients, on Avliicli the l.rafiic is not confined to definite 
lines, or very, heavy. 

B 'I 
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10. Slone paA'ing, eanied out Ariili ordinai'y hancl-cli'essed setts or Avith 
small setts (Durax, Kleinpflaster) laid on concrete and Ijound Aritlx cement 
or pilcli, makes excellent and ceonomicsil surXaeings for bridges AAdth IxeaA'y 
traffic. HoT.'eA'cx’, it is only suitable in cases AAdiere questions of Aveiglit of 
the surfacing or of noise are of no importance. The thickness of the layer 
of sand interposed betAx'een the sets and the foundation aaIU be decided in 
the same Avay as Anlh an ordinai*y cai*riagev\'ay in toAATi or countiy, as 
the case may be. 

11. Eor moA'able bridges, and for non-rigid suspension bridges, the 
surfacing should be light and easy to attach to the bridge platform. The 
trials made in Prance and Belgium AA'ith old mhie cables, or’ other fibrous 
substances of CA'cn less cost, and AA’ith such materials impregnated Avith tarry, 
bituminous, or asphaltic materials, should be encouraged. 


COKSTETJCTTOX OP MACADAMISED HOADS BOUND WITH 
TABBY, BITUMINOUS, OB ASPHilLTIO MATEBIADS. 


I tl-IILlill 

ill. .J. 
AValLor 
Siiiiili, 
M.I.C.K., 

r |(j 

tlu' ].<>< Ill 
(i(i\ r. lio.iril 
( Si-olliiiiil). 


Vaiioii' 
incrliutl- of 
liitimunoii-i 
tie.Uinuut. 


TAA-elA’e reports on this important question Averc submitted to the 
Congress. 

The question put aa'us ; — ^Wliichare the best materials for the construction 
in open country of macadamised roads bound AA’itb tarry, bituminous, or 
asphaltic matexials ? 

It AA'as desired that i-eports sent in upon this general question should 
inchide specific comment upon all or some of the folloAA’ing sub-heads, A'iz. : — 

1. Poundations and di’ainage. 

2. Sizes and shapes of broken stone for bituminoxxs bound sxxrface crust. 
8. Use of partiallj AAorn materials in bituminous bound surface crust. 

-I. Thickness and composition of the strength crust and of the super or 

AA<*aring crust under different conditions, 

3. Life of surface cimt under different conditions of traffic, U'eather, 

subsoil, &c. 

0, BelatiA’e importance of patching, repah’s, and periodical reneAA’als of 
AA’earing crast. 

7. Extent of Avear permissible befoi’e rencAval of stirface coating. 

8. ^Measurement of AA cai’, and appliances used for this puipose. 
y. A'arious methods of bituminous treatment — 

(«) Mixing methods — 

(1) in factories; 

(2) on the spot. 

(b) Grouting methods. 

{c) Carpeting methods. 

{cl) Other methods. 


10. Kelative adA’antages and use of tax’, tarry compounds, asphalt, and 

other materials. 

11. Tests and chemical analysis of tarry, bituminous, aud asphaltic 

compounds. 

12. Climatic effects cau.sing slipperiness of the I’cadAA-ay — remedies. 

13. Effect on public health, fish life, or A'egetatioii. 

1-1, Specification of the methods of consti’uclion. 

15. Cost data. 

IG. Cleansing and AA’atering. 


1. POUXDATIOSS AKU DllAIXAGE. 


Konniliitious 
iind (Iriiiu- 
iigo. 


There is general consensus of opinion regarding the vital importance of 
good foundations and efficient drainage. Tlxe British reporters point out the 
necessity for good drainage of sub-soil by open johited pipes, side ditches, or 
oilier generally accepted method.s. 

- They recommend the interposition of a layer of ashes or sand betAA’een a 
clayey sub-soil and tlxe fouijd^Jo^ * 
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In Germany it has been settled that a solid foundation, 8 ins. tliielc, is 
absolutely necessary. , The Swiss reiJorlcrs state that the important question 
of foundations docs not receive the attention it deserves. 

In India, perliaps from the fact that a plentiful supply of excellent 
stone is uA^ailable in most districts, and that laboui* is cheap, the road' 
foundations are for the most jjart excellent, better in fact than are usually 
found on the continents of Emope and America. The use of wedijed-shaped 
blocks with a sqtiarc base, laid with the base rostlnq ou the rolled foundation 
affords a splendid means of distributing the load, and when compacted with 
the overlaying great thickness of road metal, proA’cs a very strong road 
indeed. Eor roads ■where tratUc is light and formation good, this luiavy 
I^clford founflation may be omitted, provided there is aii ample tliickncss of 
metal road beneath the wearing crust. 


2. Sizns .VKJ) Shapes of Eiiokex Stone fop.. JJitujitkotjs bound 

SUIIFACE CnusT. 

In America it is considered that, for the purpose of tar macadam, stone iai/c< amt 
larger than 2 ins. should he used with caution in the construction of the of 

up])er crust, unless the voids arc properly reduced, because of the liability “to«o 

of the individniil stones to rock under traffic. crlo't'of*'*” 

When dealing with the grouf.ing method, it is considered that a larger hUmninous 
si one may he used with advantage, and a stone passing a 2l.-in. ring and tmuud dur- 
rctained upon a l.t-in. is prorerred. It is thought that more ifniformity of ‘ooe cni»i. 
giouling together with longer wear arc secured by the use of larger stones 
within limits, and subject to the .stone being broken cubical and having 
sharp angles, and that the larger stones arc bettor able to Avithstand 
crushing under heavy loads carried upon steel lyres. 

fn England, stones of 2 ins. to 2‘, ins. clo.scd Avilb in. or 4 in. .stones 
is thought to give the best results for the groxiting m<‘tlin<l. 

In jiungary, stone broken to three or four givuh's is u^cd for the surface 
crust on the principle Unit (be roads are mon* (Mmijdctely filled by this 
method. The use of river-stone is strongly drpn'raiiMl owing to the 
smoothness of the surfneo and llio heterogeneous goologii*al combination. 

In Swifwjvland, the engineers used sfono brolvt'ii to a somewhat smnllov 
gauge tliun is the practise in Jilngland and Amcru’a. 


.3. loSE OF PAKTT.Vm.A'-AVOIJN ^lATKiri VI.s OV IJrTl’.nrNOUS BOUND 

.SnU ACF. (’lU sT. 

* 

Tliis, apparently, is not thought to be a (pu'slion of \ilal importance. 

■J'. TjircKNrs.s and Cohposjtiox of the Sri;i;N(.Tn Car.sT and of the 
ott WEAiaNo (.'just i Njw.a tunEin-.M' C'onditjons. 

'I'he thicknc.ss of tlie stivuglli crust and tlu' nearing surface are 
governed by the cnnditifnis of tin' ro;ii|, sub-M)i], position, gradients, 
volume and charaebjr <d’ tralfie, and other factors, and it is therefore 
impossible to lay down havd-and-fasi rules. The iload Hoard are eomlueting 
(‘.vjM’rimoiils at Sidcup, in Kent, and other plaee-j, and reference is made lo 
lli(j first report of the .Vdvisory Coimnittee of the Huanl upon trial le.ngllis 
of vjirious forms of cmislrueliou near L»»udon '•* icp(jrl annexed). 

This report contains much valnnlde information, and as 1 ma<le an inspeelUMi 
on foot of all the trial Icngth.s, 1 can A'omdi for the liioroughness with A\hieh 
the tests are being carried out. 

In Germany it has been found lliat for .surface tarring and tar macadam 
bavdiu' stones like basalt have proved move .suitable, than softer kiiuls like 
limeslone. The one adA'anlago of the .sol'ler slono is that lav and lav 
])roduc'ls cling hetle.r and are imn-e readily absorbed. 


I'mj (if jiai- 

tiiilly-woiu 

liiniitiiiious 
liimml 'itr- 
f.K-U OlU-jl. 


'riiii'Iiiu'-.s 

Mill! ciiiiiiie- 
'llioli 11) tlio 
-til 

l-l ll.lt lllltl of 
till' 01 

iiiiilci 

ililh'rciii 

roiiilitions. 


5 . Life of Sukface Guust undi:b DiFFU.nr.NT Ct)NDiTioNs or Tiiaffu;, 

"IVeatiiei!, 8iii-.soir., &c. 

Here, again, tliere are many factors — local, ])hysical, climatic, and Life of -nr- 
trallic — Avhiclu milittvto against .setting tip a statulard. 

e - J.-iMf C 


fjieo eiiiht 
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uiuicr The axitlior of one of the rei)orts from T'rance states that ordinary 

aiflornit xnacadam is increjised in life, sometimes 60 per cent., and often more, hy 
surface tar treatment. A German reporter opines that motor traffic 
weather. actnally improves I'oads laid with bituminous macadam, as the car udieels 
subsoil, &c. help to com press the surface crust. 

The S^viss reporters refer to the damage done to roads by frost and 
thans and v.'iriations in temperature, but consider varying climatic con- 
ditions as far less harmful to bituminous-bound roads than to those of 
ordinary macadam. 


I 


Relative 
itnpoi talico 
ol i>alchiiig, 
repairs, aud 
pciioilical 
renewals of 
crust. 
Extent of 
wear per- 
iiiissihle be- 
fore renewal 
of sHrJ’.ieo 
co.ttiug. 


• 6. Rul^vtive Impoutaxce op PATcnixe, Bep-uus, akd Peuiodic.^l 

Bexeti'als op Crust. 

p’requent patching and the “stitch in time” principle is universally 
advocated on the score of economy and efficiencj'. 

7. E.VTENT op WEA]1 PEiailSSIBE BBPOllE llEXE'iVAB OP SURPACE 

COATIXG. 

The ansB’er to No. G applies to this. 

8. MEAsuiiEsiEKT OP TTear axd Appliaxces useb for ruis Purpose. 


Measure- Not much w'oi'k of this character lias been done. In Sivilzerland the 

iiicnt of wear jg measured by taking cross-sections and hy prickings. 

The Gorman reporter refem to the difficulty of differentiating hetiveen 
ivhat is due to actual ivear and hoiv much to compi'ession ivhen based on 
measurements taken ivith a level. It is suggested that accumte measure- 
ments may he made hy the amount of dust produced hy the traffic, but 
this vronld lit* difficult in practice, and tliere are many factors ■which might 
vitiate the result. There are sei’eral reliable inslnunents for measuring 
the wear of mads, of n-hich there are three at least in England, designed by 
lllr, J. A. Brodie, Colonel Crompton, and Mr. Maybury. 


uiitl tc.ir and 
upplinnccs 
n«ed for this 
purpose. 


A’arioiii 
lllctlllitl:! of 
bittiiiiiiioiiii 

trtatnuut. 


9, A’ariocs Methods op Bitumixous Treatmext. 

(tf) Mixing methods — 

1. in factories ; 

2. on the spot. 

(b) Gi'outing methods. 

(c) Carpeting methods. 

{d ) Other methods. 

Iland-miNiiig, Avhicli was in vogue generally up to about tivo yeai’s ago, 
is now raiiully giving place to mechanical mixing, eitlier in suitable dep6ts 
or in porlable plant at the road.side. 

It i.s impossible, even in an abridged form, to describe tlie various metliods 
of bituniinons treatment. Tliere are close upon a hundred methods, and 
very naturally there will he no general agreement as to which is the best. 
As the General Reporter says : — “ Some pin their faith to the suriace tarring 
“ of ■water-honud macadam ; some can find no good in the grouting method 
“ and greatly prefer the mixing method ; some prefer the grouting to the 
“ mixing method; some find lav compounds the, best hinders, and othei-s 
“ advocate natural asphalts; some prefer limestone and others hard stone ; 
“ some prefer mixing at a depot and others at the road-side. It is quite 
“ evident that there is no one host method, hut A'arious methods and materials 
“ are right and best under certain conditions ; hut it appears to make for 
“ sound economy to aim at perfecting methods which enable the maximum 
“ use to he made of the materials at baud, particularly in using the stone of 
“ the county.” 


10, Rejativd Advaxt.a.ges axd Use op Tar, Tarry Compouxds, 
Asphalt, Bitumen, axd other Materials. 

Relative It is pointed out that there is insufficient reliable data to correctly 

auJiiseon!ii the relative advantages of hinders. On roads where traffic is light, 

suriace tarring at a cost of £50 per annum per mile is giving excellent 
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results ill preventing clnstand prolonging the life oC the I’oacl. IVliorc traffic 
is Jicavier the more expensive interior ti'eatmcnt, either in tar macadam or 
in grouting, ivitli pitch, oils, and sand is employed with satisCactory results, 
Tn America unretined tars have hcon abandoned for use in the penetrative 
method. Both in Egypt and Greece remarkable results have been obtained 
by mixing asphalt with load slag; the roads have stood up to the heaviest 
traffic for long periods -without shoiving any signs of -wear, and it would 
almostappcarthatin the admixture an ideal road surface had heen discovered. 


11. Tk&'J’s Axn CiiKJtrcAn Axai.ysts ot’ Taiuiv, Bitumikous, axd 

Aspiiai/j’ic CoArrouxns. 


Tt has hccu demonstrated thnf. the success of tav-houiu! roadwork depends 
upon the chemical composition of fhe far. Specificafions have heen drawn 
up l)y America, Great Britain, and Germany, and it is agreed that the 
greatest advantage would accrue from adopting principles and methods in 
common and in prearranging a system of record. 

Bj'ofcssor Torri (Italy), in his paper on tJic clioni istry of tars, hit umens, 
(fcp., laments our liniited knowledge of the chemistry of asphalt, and 
remarks tliat wc shall need to make real progress hy the correlation of 
laboratory tests with the hohaviour of the materials under service conditions, 
'fhe comple.x and varying nature of the hiluminous road materials is already 
recognised hy the leading highway engineers, and as a logical se»juenec they 
recognise the necessity for systematic testing and analysis. The General 
Boporfer for (his (jnestion observes tlwf “iinluo course standard specifications 
“ and standard methods will he ri'qnircil for all recognised road binilers, 
“ hieliiding not only tar and asplialt, but petroleum residuals, mixturo.s of 
“ tar with petroleum residuals, or asphalt, ami other comhinatioii.s ” ; and ho 
suggests that “stops should ho taken to standardise the requiromenfs of 
“ tar and asphalt which u[» to tlu; prc.seul are the hinders hy far the morst 
“ used.” 


The recognised analyses tisually include — 
Bor Asplmlf, 


Eor Tar. 


Specific Gravity. 

A'iscosity. 

Bonefration, 

!M citing Point. 
3'^lash Point, 
Volatilisation. 
Total Bitumen. 
3''i.xe(l Carbon. 


Specific Gravity. 

3’T’ccdom from water and 
amoniacal liquors. 

I’hcnol bodies. 

Naphthalene, 

PVee Carbon. 

h''racl ional Dist illation. 

Volatilisation. 

Penetration. 


A copy of the lload Board General Directions and Specifications relating 
to the Tar Treatment of Hoads is auiioxed to the report. 

tl’his doenmont, wliich is worded in simple language, aiid free from 
ahst]*nsc teclmicalitics, .should he of tho greatest use to engineers and others 
engaged in the work of road construction and luaintcnanco. 


12. Clistatjc ErFECTs causixg SminmiiiKEss of tiie PiOadav.vy — 

ItEMRUlES. 

It appears to ho generally kjiown that most smooth and water])rooC 
surfaces may ])oconio slip])ery under corttiiii conditions of weather. 

A good cleansing of the surface and .sprinkling Avitli coarse sharp sand 
usually prevonls ilio carriageway hceoining slippery. 


13. Effect ox Pubutc HKAt/rii, Eisii Life, on Vegktatjox. 

Tho o]5jnion seejus to he pretly general, in Brikiin at any rate, fhtit 
htmelif- to J)oaltli accrues from the tarring of roads, and this is endorsed by 
M-cdicnl OJTicers of Dcalth. EygioiiicalJj'- it is an advantage on account of 
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furry ooni- 
ponnd'*, 

bi lumen, and 

oilier 

malcrinH. 
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.ViisiN'i' for 
tar and 
a^;>Imlt. 


Hoad Ho.ird 
S|ici-iltcMiioii 
for liiirin;' 
of roiu:.'. 


C’liinalie 
oflt'cls can ««« 
.‘ilijipori- 
of tlio 
roadway. 
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pnlilie 
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life, or 
vegetation. 
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Possible ilis- 
tulMiiitsi;rcs 
of ttiiied 
roiid^. 


Hemnrkf by 

Gc-nenil 

Jfcpoitur. 


the (limimition in dust and mud. Dust from tai* or pitch is more pungent 
and irritating to the eyes than ordinary dust, but there is so much less of 
it. Tar has germicidal and disinfecting qualities. No complaints hare been 
substantiated as to fish life haring been aifected, but opinion seems to he 
divided as to the effect of tar on regetation. It is now common knowledge 
that there results a considerable diminution of dastby the use of bituminous 
binders. 

The possible disadvantages may be summarised thus : — 

(ff) Tendency to injure roadside trees bj' water-proofing the surface 
too close around the bole. 

(&) Unpleasant odour durmg operation, and suljseqnenlly from certain 
volatile oils dm-ing warm weather. 

(<?) Danger to fish life if ammonia and phenols are not reasonably 
excluded. 

(cl) The non-absorbent surface leaves manure and vegetable debris free 
play. 

(t) Dust produced from tar and asphalt surfaces is more irritating to 
eyes, nostrils, throat, and skin. 

Considering' the (bssulvaniages submitted “it is obvious,” says the 
Ooneml lleporter, “ that there is very little serious objectiofi to be raised.” 

(ft) The soil around the trees should not, and certainly need not, be 
waterproofed l)y tar to the detriment of tlie roots. 

(b) Tlie odour at times of apjdication — if objectionable — is certainly 
of short duration, and the subsequent odour from volatile oils is 
only occasional and of gradually declining severity. 

(<•) Tlie danger to lUh life can l)e and should be positively averted. 

{(1) The particles of manure and vegetable debris will bo somewhat 
heavier from cuniact Avilh tarred smTaces, but (lie surface drying 
more quickly and offering less frictional resistance may allow 
the dust to rise tnore readily under the influence of wind. 

(e) The additionally irritating nature of tlie dust is more than com- 
jieusiiled for by its reduction in amount, and by the selection of 
loAv carbon tar can be considerably reduced. 


11, Srr.ciFicATiox of tuk Slirmons of CoxsxjircTiox. 

A very large number of specifictilions are submitted or referred to by 
otiiatho-i- the authors of the different reports, hut it is not possible to find space for 
of loiibiiui- tliem in this report, lly degrees, as methods are standardised, specifications 
AA ill be simplilied. 'I'he Permanent Association in Parisis engaged in collecting 
and eollaiiug a vast amount of data draAvn from many countries, and liy 
degn-es aa’c may liojic for the elimination of much in the Avay of materials 
anil eonstmetion tliat lime and experience huA'e found to be faulty. The 
field of Avork is noAV Avell defined and success Avill only result from melhodicul 
and persevering AA'ork. 

15. Cost Data, 

t'o-t dnia. AA'ould be o£ A'ery little use to go into matters of cost at any great length 

as there are so many varying factors to be taken into consideration. The 
first cost is not necessarily of the greatest importance. Tlie cost of 
reconstruction or resurfacing, and the pciiods between tlie resurfacing 
operations, and the cost of maiiitcDance during these periods, are the 
important factors from Ai'liieh the cost per ton carried may ho deduced. 

In Great Britain surface tuning A'aries from Iaa’o thirds of a peimy per 
square yard for crude tar, obtained locally in county districts where Avages 
are Ioav, to li pence and 2 pence Avhore distilled tar is used and prices 
generally are higher. 

Surfaces laid aa'IUi tarred or bituminonsly mixed macadam vary in 
proportion to the cost of the stone or slag, which may he anything hetAveen 
5s. and 15s. a ton. lyhere the loAA'er prices obtain, tarred surfaces con- 
solidated to .3 ins. have been laid for Is. 9d. per square yard, AA'hereas the 
higher priced materials haA'e caused it to rise to 3s. and 3s. Gel. TVliere 
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pitch-grouted methods have been adopted the prices vary from 2s. Gd. to 5s. 
per square yard 3 ins. thick. In Liverx)ool the present cost is Is. per square 
yard per inch of thickness. 

Tiie approximate price per ton for mechanically heating and mixing 
macadam with tar or tarry compounds lies between ds. Gd. and 7s., according 
to the matrix used, distance from stations, &c. 

IG. CM3AXSrX& AND lYATKItlXCr. 

Opinion is unanimous that- considerable economies are oflccted both in Clemwiti^' 
scavenging and watering by tlio use of bituminous or asphaltic materials for ""il "’iiter- 
tlio road surface. 


Srd Question.— Besolutions adopted by the Congress. 

By the use of bituminous, including tarring or asphaltic binders, we Ho-niutirm- 
may obtain a number of dilVo'cnt forms of road ciaisl, Avhich may he i.y 

employed with advantage, according to the various conditions of the road ^ 
ns regards trainc, locality, and climate. • 

The exact value and duration of life of these various road crusts, taking 
into account tratne, climatic conditions, and the methods of construction, 
remain to be delenniucd. 

li’or this ])urpose it is advisable to draw up a uniform sy.slom of tests, 
mcasui'cnienls, and records, under the following luwlings : — 

1. Pby.sical and local conditions. (J^lans, ciuss -sections, slope.s, camber, 

fonndations, .sub-soil.) 

2. [Materials employed, pcdvologieal analysis, dimensions, composition of 

the binding agent, 

2ff: [Method of construction, date of construction. 

3. Census of tratlic on f-be section under review. 

'X. Climatic conditions aIVccling the road. 

5, J’criodical mcas\ireniciit of wcju*. 

G. I’oriodical examinutiou of the .state of the road crust. 

7, Actual cost. of the road crust--(<^0 as regards cost of construction; 

(/-») as I’egards maintenance cost. 

The stiindard form, in which the information is to be furnished, will be 
drawn up by the I’ernuuieut Commission. 

Pa IITICUI-All COXGLUSIOXS. 

I . — Foundation and Jh'ainagc, 

Conlinning tho conclu.sion.s adopted in 3910 by the 2nd Congress rorticuiiir 
(Brussels), Question 2, which called attention to tho advantages of a dry coiiutu^iou-. 
foumlation and a sound .sub-soil, tJ«; Congress e-specially insists npon the 
great imiiortanec of otlicicut foundations in tho ease of road crusts bound 
with bituminous (iiicl tiding tarry or asphaltic binders) for the following 
reasons : — 

(1) The road crust being expensive, it is imporiant to give it a base 

which will iuercasc its life. 

(2) As tho weight, speed, and intensity of the tralTic continuiilly. tend to 

inevejise on roads considered worthy of such .a crust, it is liest to 
jn-ovido a fomulation u'hich has hcou .so constructed as to sccuro 
for tlic crust tho best possible conditions of resistance to wear. 

II . — Dimensions and Shape of Metalling, 

1. ■\Ylicn an ordinary macadamised road crust is constructed with a 
view to being tar-sprayed, it should bo constructed of liard metal, with sharp 
edges, aud broken ns nearly as possible to a cube of tho dimensions of from 
4 to G cm. 

C 3 
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2. In the case of hituminous, including tarry or asphaltic macadam, 
carried out by the mixing process, the dimensions of the metal may be so 
selected and graded as to form a compact road crust ivith the fewest possible 
Toids, 

The dimensions of the largest metal may vary according to the nature 
of the stone and of the traffic. "When the process of construction employed 
requires more than one layer of material, the upper layer or Avearing crust 
may be formed of smaller metal. 

3. In respect of bituminous, including tairy or asphaltic road crusts 
constructed by the penetration jirocess, the trials and tests now being carried 
out in A-arious countries should be continued, talcing care only to employ 
metal of as cubical a- shape as possible, and AA'ith sharp edges, at any rate, 
for the portion of the road crust nearest the .surface. 

•J.. It is understood that fAU-thcr experiments Avill also be caiTied out in 
tbe use of other methods, and especially those referred to in paragraphs (1) 
and (2). 

III. — JEmploymeni of paHialli/ used ITekd, 

13y carefully eliminating all particles of mud and organic matter, it is 
possible to successfully make use of pai-tially Avorn materials, on condition 
that they are not employed for the surface of the road crust. 

IV. — Schdice hnportauen of Paichinrf. 

It is agreed that it is ahsolutely necc.ssary to carry out repairs, in the 
case of all hituminous, including tarry andasphaltic road crusts, immediately 
the necessity for them arises. 

V. — Pennissiblc Wenr, 

The complete rcncAval rendered necc.ssnry l)y Avear and tear mu.st he 
carried out immediately the depth of the road eni.st. is heloAV a given limit 
of safety, or Avhen its Avaterprooling qualities Ikia'c become so poor that tbe 
I'oad Avill unduly sulVcr from climatic conditions. 

VI. — Various Jfeaus of emplot/iug Tarry, Biluiiiiuous, and AsphaUic 

jluteri'ds. 

In using these materials, both in the penetration method jind tlm 
mixing method — 

{a) It is preferable to use dry .stone in order that it may adhere aa'cH to 
the binder. In the mixing method tbe stone must be dry, and, 
if necessary, it must bo heated, 

(/j) One ]nu.st never lay a top crust upon a soft nr damp foundation. 
One .should proferablj' carry out the work in fine Aveather. 

(^c) One must neA-er employ too much binder, but only a sutficient 
quantity to bind tlic portion of the road which is being rolled, 

(d) One must ueA'er employ road roller.s aa’IucIi are too hcaA'y* 

VII, — Tes/s and OliemicaJ Avah/sis. 

The adA’antage of analyses and methodical laboratory tests, and their 
necessity in the case of bituminous binders, are unanimously recognised. 

It AA'ould be of adA'anbige to obtain miiformity — 

(1) As regards the .specification of tbe principal characteristics of 

these binders, 

(2) As regards the methods of testing for diviAving up these specifi- 

cations. The Permanent International Commission Avill he 
entrusted AA'ith the AA'ork of inquiring into the best AA'ay of 
stiiudardising the aboA*e. 

VIII. — Olbnaiic Effeefs. 

It appears to he generally agreed that certain tarry, hituminous, or 
asphaltic road crusts (as is also usually the case Avith all smooth and 
AA'alerproof siu-faces) maj" become slippery under certain conditions of 
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Avcaiher. Tliis may he remedied hy strewing the surface witli coarse sliarp 
•sand; and, in most cases, a good cleansing of the surface will xisually 
prevejit the cavriagoxvay hccoining slipiiory. 

IX . — jyfecls on Fnblic ITeaUh, ^“c. 

Snnicient iurormai.ion is now available to enable engiucers to select and 
specify bituminous binders wliicli will have no prejudicial ellect upon public 
lieaUb,'fisb life, or vogclalion ; but which, on Ibe contrary, will conduce to 
condit ions of considerable hygienic advantage. 


X . — Clanising and IFaierinrj. 

It is recognised that carriageway.s properly treated with bituminous, 
including tarry or asphaltic materials, retjuire less sweeping and watering 
that oislinary water-bound macadamised roads, and that tliey allow of 
considerable economy being eirected under this head. 

Tiie mooting puts forward the foiloAving additional proposal : — 

That an International Technical Committee should be appointed by 
the Permanent International Commission, in order to .study a 
standai’d motbod of obtaining information and data iipoji materials, 
])bysical conditions, local eondilions, moihods of construction, 
terminology, and other points concerning macadam bovmd willi 
tarry bituminous or asphaltic binders. 

The r«;pnrt of the Committee shotdd, after examination of the Permanent 
Commiltco, be presented to the next Congress. 

It Avill be seen that in the Directions and SpeeiUcalions drawn uj) by 
the Hoad 3?oard relating to (he Tar Treatment of Hoads, no delaihal infor- 
mation is given concerning lltc many Iriluminnus and other proprietary 
eoiuiimuids on the market used in connection with the const I’uct ion and 
maititenanee of roads. 

As there are so many of tlujse jiropricfary compounds on the market in 
dilferent countries it is not possible to descrilx* them all at length, h»it. it is 
thought that this report would not be complete without refereuee to some 
of the more important of them. 

“ Tarmac,” wliich is one of the best known road niaterials, is made of 
blast-furnace slag, specially selected for (be purpose. The Company's 
works are at '\^’cllverbampf,on, adjacej)! to the furnaces of Messrs. Alfrisl 
Hickman, Ltd., and (he Jbmby Iron and Coal Company. Ltd., respectively. 

^'Uo Coni))auy have a fully equipped tar distillation plant at. their 
Avorks, and the tar compound used for coaling is distilled and preparcil to 
])bysieal and ehemic.-il standards knoAvn to giA'c (ho best results as r(>gards 
.strength of binding propi'rlies, frceilom from tendency to alVeetalion by 
atniospherie A'ariations and length of life as an elVcctiA'o binder. 

'riie .slag lias an exceiitionally rough surface Avbieh gives it. great holding 
poAver for the mixture used for <*.oa{ing. It is said to bo porous euougli to 
retain and hold (he mixture, and is at the same lime as strong as the best 
elasse.s of granite and .similar maleriaks. “I'armae” is made in three 
gauges — 

2,1 ins. (containing pieces from 2^- ins. down to l-i in.s.) 

] I ins. ( „ „ 1 1 ins. „ I in.) 

ii in. ( „ „ in. „ in.) 

The material is .sent out from the Ax'orks in (lie Company’s own trucks 
ready for immediate use. 

The Company have 'Jbvo Standard Specifications — Xo. 1 providing for 
the use of 2.1 ins., IJ. iii.s., and in. gaugo.s; No. 2 providing for the use 
of 21 ins. and p in, gauges only. 

No, 1 Speeifieatiou : “ Tarmac ” should he applied in Iavo layers, liottom 
layer consisting of 2.1 ins. gauge, top layer of li ' ins, gauge ; each layer 
sliould be separtitely consolidated AA'ith a roller of about 8 to 10 tons in 
Aveight, 

The surface of the lop layer, after half consolidation, should bo avcH 
sprinkled Avitb g in. material, so as to fill all the interstices, and again rolled 
to complete consolidation and give an even and Avntertight surface, being 
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afterwards blended with slag or other suitable grit at the rate of 1 ton to 
every 250 sq^uare yards of road surface. 

The thicknesses of each coat for this specification are as follows : — 
Surface ins. tliiek, bottom coat 21- ins. thick, top coat 2 ins. thick. 

„ d-'nis. „ „ 2-1- ins. „ „ !.!_ ins. „ 

„ 3 ins. ,, ,, 2 ins. ,, „ 1 in. 

“Tarmac” has been largely used all over England with c.KCollent 
results. 

The Pioad Board have laid doivn expei'iinental lengths at Sidcup and 
Wandsworth, a description of which will be found in (he interim report of 
trials of road materials annexed to this re])ort. 

Some years ago I obtained particulars from the Company with a "view 
to giAung “ Tarmac ” a trial in Bombay, but the cost u’ns prohibitive, and 
the matter had to be dropped, 

“CAWABCO” BOAB ASPHALT. 

“ Camai’co ” has recently been intiuduced into Britain by the Canadian 
^lineral llnbbcr Company, I/imitcd. 

Its basic material is Gilsouite, said to be the purest form of natural 
l)i(unien knoAra. 

It may bo used as a grouting, hut better results are obtained by mixing* 
it Avilh the stone iii the form of a concrete, u.<;ing hot aggregate, graded or 
ungi’aded. 

It is advisable to do the mixing Avith a machine mixer, as economy is 
eti'ected tliereliy, the concrete is absolutely imiform, and tlie minimum of 
bilumt'u is used. 

lun.siug it for carpeting a road the mixture is made Avith a small 
nggri'giite. graded from quarter inch doAvn to limestone dnst. TJic resulting 
nKi''lio is laid on the road surface to a depth of 2 ins., consolidated by a 
liglit roller, and tin' surface is rcad.A* for tmtlic. 

‘‘ Camaroo ’’ is comparotiA-ely ncAv to Engla.nd so it Avonld he premature 
to >ay vcr,A nmch about it. It appeals to liaA'e giAxm satisfaction to several 
borough eiigineer.’s and .suvA'cyors m England. 

" BOABOLEUil ” ASPHALT. 

llnadoleum is a pure hitmninons asphalt pwKluet marketed by the Anglo- 
Aniorieal Uil Company. It has not been used to any groat extent in llto 
British Isles, and judging from the result of the trial lengtli at Sidcup, laid 
doAAn lor the Load Board, it does not appear to haA-e been A'ery satisfactory. 
'riiiN may liaAe lieen due to carelessne.«s in supervision ratbor titan any 
inluM-ent defect iu the binder, but its entire failure, has not enhanced its 
reputation, and engineers aaIII be chary altoiit giving it a trial. 

“ PITCmLVC.” 

“ Pilchmae ” is a hitiuninous mixture manufactured by Taroads Syndicate, 
Lid.. 51, '\ iclom Street, Westminster. 

The section at Sidcup made of this ntatcrial is said to haA’c been quite 
one of the best, ami reference to it is iuA'ited in the interim reitort. I'he 
price L perhaps rather high, hut the material appears to ho very durable, 
and in LiAerpool, AA'here many milc-s of road have Itecn treated Avith it, the 
result has been entirely satisfactory. 

In the introduction to their booklet the proprietors of “Pilchmae,” 
say: “In the City of Lu'erpool, Avherc the Irafiic is exceptionally heaA'y, 
“ not only in the total tonnage per yai'd super per annum, but also tlie 
“ total axle load per A'ehiclc, A'ery careful experiments huA-e been carried 
“ out, and the results ’ob-sorA-ed and analysed AA'ith a view of producing a 
“ form of road paA'cinent (aAirablc of AAithstanding modern tratlic coudilions. 

These tests, which commeuce<l some 13 years ago, have i*c.snlted in 
“ producing a practically permanent road paA'enient capable of Avith- 
“ standing modern road trafiie, kuoAA’u as Brodie’s Liverpool System of 
“ Pioad Cousixuction.” 



Mr. Brodie, it "will 1)0 remembered, was one o£ the trio of experts 
deputed to come out to Bellii and report on a suitable site for the new 
Imperial capital. 

The system of “ double pitch grouting,” Colonel Crompton remarks, " gives, 
undoubtedly, one of the strongest roads than can be produced witli pitch.” 


TllINIDAB ASPHALT l^IACAHAM. 

Sections 22 and 23 at Sidcup are constructed of this material, and the 
reports thereon speak for tliemselves. Colonel Crompton, tlie Consulting 
Engineer to the Jload Board, has great faith in this system. He considers 
that tlic problem before engiueors is to produce a sheet pavement resembling 
a.sphalt, but at a fraction of its cost. Ho says : “ TJic gradual introduction of 
“ methods of covering our roads with a satisfactory and smooth running 
“ Avearing coat or carpet of sand or other siliceous matter bound by pitcli or 
“ bitumen at a cost Avhicli can be borne by the ratepayer.s is only a question 
“ of engineei’ing study, of the use of .suitsible machinery and suitable methods 
“ of rolling, and of the organisjition of stall’ and workmen.” 


PLHXPHALTE AND MEXPHALTE. 

The.se produces ai'o petroleum residuals mamii’actmed by Ihe Anglo- 
!Mexican Petroleum Products Co., Lid. Eluxphalte, which is a liquid, con- 
tains over fin per cent, of pure bii.umen, and has been most successfully used 
as a substituie for ordinary tar for road spiuying. I inspected long lengths 
of road treated Anth Phixphalte in close proximity to otlier lengths treated 
Avith ordinary tar. They Avorc treated at the same time and Avere subject, to 
the same traflic, so that a reliable opinion could be formed of their I'cspectivo 
merits. The cost was the same. 'I’lie results Avere all in favour of 1 he 
proprietary compound, Avluch avjis in a.s good a condition at the time of 
inspection as Avhen first laid doAvn, Avhereas the lar-spraycfl lengths AAcre 
peeling badly and AA'ould shortly require rencAA-al. I’ho function of the 
dressing of Fluxphalte is to preA*ent tlie dust AA'hich occurs on an ordinary 
AA'atei'-hound macadam road, and to strengthen the crust by forming a 
AA'atcrpvooC binding surface. 

Eluxphalt.o requires to be heated before it is applied to the road to a 
temperature of at least 2r)0° J^ahr. TJie best I’csults arc obtained by a 
spraying maebine having an air ])ressm'e of from 80 to 100 lbs. per 
sijnare inch. The most successful results arc obtained with a type of noz/.lc 
AA'Jiicb atomises the dressing and applies it in a lino spray rnthor than in a 
continuous .sheet or stream. 

The dro.ssing should be folloAA'ed by a libei’al sprinkling of sand or small 
chipping. One gallon of Eluxphalte covei's about four square yards. 

IMexplialtiC is a solid bitumen, practically 100 per cent. pure. It lias a 
high cementing value as a road liindcr, possessing great ductility. It is .said 
to possess great stability, it does not contain light and volatile oils AA’liich 
OA'aporale on. exposure to air or high fccmpenitures, leaving the bitumen 
very brittle. 

It may be explained here that “asphalt” and “bitumen” arc almost 
synonymous terms in the United Slates. It is preferable, lioweA'er, for the 
Avord “ asphalt ” to be generally accepted as indicating a “ composition ” of 
A'ui’ions materials in AAdiieh bitumen is the cementing mastic, Many excellent 
stretches of road baA'o been laid Avith mexphalte in London and the provinces, 
all of AAdiich liavo to stand. very .soA’'erc tTOflic conditions. It has also been 
largely used on the Contjnent of .Muropc and in America. 

For pav'oments, courts, playgrounds, footpaths, .station platforms, and 
otbei’ purposes, a very serviceable asphalt can lie inailo from mexpbnlto in 
the following proportions : — 

Sand - - - - SO per cent.- 

Dust - - - - 10 „ 

Moxpbalto - - - 10 „ 

TJiis asphalt, compressed, Aveiglis about 200 lbs. per square yard two 
inclios thick. 
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NATUKAL ASPHALT 3^rAT]lIX. 

Tliis binder, ivliich is marketed by the Val de 'J’ravers Asphfilt Pavin" 
Co., Ltd., is composed of I’l-inidad Lake bitumen and natural rock asjjball 
(see Section 20, ]l(*port of PiOJid JJoard Trials at Sidenp). ^I’ho metal is fir.st 
laid to a depth of tbreo inebes and rolled to proper levels and oonlofirs. 
The matrix, heated to about 375“ Pabr., is then run info ])ails and quickly 
poured over the metal, filling the intei’sticcs level -vvitli the surface. The 
surface is then liberally coi-ered ndth granite chippings. 

llefore the binder has cooled a steam-roller is passed two or three time.s 
over the section thus laid, this being the final consolidation. Shortly 
afteim-ards the roadway can be o]icncd for traUie. 

I'he use of 2-inch gauge metal Is recommended. 

The price of nat ural asphalt matrix, I am informed, M ould be about £.3 
per ton, f.o.b., London, barrels free. 

'J’he twering capacity of this material is about 30 yards to the ton, M'hcn 
the metal is 2J>- ins. thick after consolidation. ’ 


4tli Q,uestioii.--Wood-paving. 

Jt M-as not possible for me to attend in person Ibo meetings of the 
Congress in this ami the .snccocding questions; my rimiarks arc tlicreforc 
based on a perusal of the reports submitted by various autliors for considera- 
tion by tlie Congress, 

The question as toMhcrc and under nliat conditions of tmffic wood-paving 
is the most siiitalile foi*m of road surface doe.s not ajipcar to have been 
delinilely ausMeved, as so much depends on local circumslances. 

CiioiCK or "Woous. 

'J’lic ditleri'nl classe.s of timlier M'hich experience has shown to be the 
most .suitable are as folloMS ; — 

(Ij Pir or I’iiie. including Paltic, St. Petemburg, or Archangel Heals, 

(2) ilanl Moods, of M'hich Australian .lurrah is the principal repre.sen- 
tative, t)ther limbers liave been used from time to time le.ss 
sueeessfully, viz.. Pitch Pine, Beceb, Oak, Blue Gum, TalloM'Mood, 
Spruee. and Larch. 

'I'lie limber most largely in use in recent yearn is undoubtedly the Pir or Pine 
in some of its larielies. Bailie timber varies a very great deal in cbaraclm-, 
ami on this account it requires careful selection. Archangel limber is 
usually much more even in grain, though, being softer wood, it has not the 
life under traflic of the heavier timber from the Baltic, 

The blocks arc usually 5 ins, in depth, cut from 3 ft. X t) ft, deals. 

Australian Hard MOods have been oxteusiiely used during tlie last 
20 years for Mood-paving in England, but latterly they appear to have lost 
favour M'ith some Hoad Authorities. The.sc woods are very bard ami dense 
in character, of good uniform quality, and entirely free from SaiiM'ood, and 
in these respects have important advantages over l^ir and I’ine as regards 
their suitability for street-paving purposes. They have a life of from 10 to 
15 yeais under the heaviest London tmffic. 

The chief ohjeetion M'hich has been made to this class of paving is tlie 
trouble M'hich arises from the expansion and contraction of the blocks, 
especially the latter. 

The fibre at the edges of the blocks lieing liard and brittle, the arrises 
are M'orn aM'ay by the shoes of lioi'ses, and the slu’facc of the road assumes 
a corrugated appearance. 

In recent years, to meet the objoclions M'hicli have been made in con- 
nection M'itli the use of solid Jarnih and Karri blocks for street paving, a 
sectional block has been introduced M'hich is built up of four to six pieces 
secured together on the underside of Ibo block by tM'O tongues of Jarrali 
M'ood fixed obliquely in tlie block, M'bich permits the full deptli io be 
available so far as practicable for wear. By this means of allmving for 
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expansion, ilio chief dofoct in connection with the hard wood block is over- 
come. Tiic blocks arc usually made 3 ins. X 9 ins. X 3 ins. in depth, and in 
some cases 3;V ins. in depth. 

Sectional block paving has been laid down at Hampstead with .such 
excellent results that it has now been extended throughout the whole length 
of JSdgwai'e Hoad iJi the Hamp.stcad district. 

The conclusion forced on one by an examination of the facts is, there- 
fore, that if hard woods such as »Tarrah can he laid, jointed, and maintained 
so as to he waterproof in all respects, tliey possess an important advantage 
over deal as a sanitary and durable paving material. 


CiiEosoTiXG ov Wood Blocks. 


At one time there was considerable diversity of opiuion as to whether 
the extra life and other ad'cantages conferred by the croosoting of wood blocks wixnl hidc-k.-. 
was commensurate with the increase in cost, liecent opinion, however, 
seems to be unanimous in favour of treating the blocks in some kind of 
preservative, especially in view of the sanitary advantages resulting from the 
process, especially when creosote is the preservative used. 

Dr. Tidy, a well-hnown chemist, say.s : “ The advantages to be derived 
“ from the croosoting procos-s arc of a, threefold nature: Ifinstly, a Physical 
“Action. A very greatly increased solidity is elTected by cliokiug up the 
“ pores, thu.s agglut inating the whole mass of the wood into a more solid block. 

“ Apart from its rendering the wood more solid, the physical action is 
“ imjjortanl. in preventing the subsequent absorption of moistun;. 

“ Secondly, a I’hysiologieal Action. Creosote impai’ted to wood prevents 
“ germinal life (well known to ho destructive to timber) being developed 
" within it. Seeing that the preservation of timber has been elfeeled by 
" .such materials as chloride of zinc, .snlphate of copper, &c., with great.or 
“ or less .sacce.ss, and that the action of thc.se bodies must he mainly, 

“ although not entindy, dependent on their toxic properties, this physiologicjil 
“ action is one of importance. It mu.st he remomhered, moreover, that 
“ creosote lias the advanUige of a well-marked smell, which odour most of 
“ the lower animals dislike. In this respect it is superior to the other hoiHes 
“ named. 


“ Thirdly, a Cliemical Action, llcspceting the chemie il action, tnr acids 
" are not only antiseptic, hut. they possess the power of coagulating albumen. 
“ This latter action play.s a very important part in the presorvaiion of the 
“ timber.” 

In an excellent paper on "Wood-paving, presented by the Horongh Engineers 
of ^Nottingbam, Leicester, St. I’ancras, and Hampstead, the following speeiti- 
eatioii for creosote, oil for use in eonneotion with the creosoliug of wood 
blocks is given : The creosote is to bo of the do.scripti()n known as heavy 
oil of tar, obtained .solely by the distillation of coal tar, and consist of that 
])orl.ion of tlio distillate which comes over between the lemperatiu'e of 
350'’ Ifabr. and that of 700° Eabr. 

'I'lie spncilic gravity shall be not less than 1' 03.5, nor more than I '0(55 
at 00 Ifahr., and, as nearly us possible, 1 '030. The liijuor must he free from 
any admixture with any oil or other substance not obtainable from such 
distillate : it shall contain not lc.ss than 20 nor more than 30 per cent, of 
eonstiluouts that do not distil over a temperatiu’e of 000° h’ahr. 

[t must, yield not loss than S per cent, of tar acids. The erco.sot.ing liquor 
must become completely tliiid when raised to a temperature of 100° Eahr. 
It is of the utmost importance that oil resulting only from tlie distillation 
of coal tiir should bo used; the oils rc.sulting from the making of “ moud ” 
or similar jn-ocesses of i)Ower gas are absolutely useless for the pre.servation 
of timber. 

I’he quantit.y of creosote oil which .should bo injected into Eir or Pino 
timber should he equal to not lc.ss than 10 lh.s. per euliic foot of timber. 
I’hcro arc several well-known processes for preserving t.imber, prominent 
among which arc Bolton’s and tlio more recently invented J^owellising 
jirocess. 'J'he ahsorptive jiower of different woods varies largely, being 
chiefly dependent on their density and structural composition. Tims Jarrah 
blocks absorb only about 4.1 Ihs. of creosote per cubic foot; while deal 
blocks absorb as much as 171 lbs. per cubic fool. 
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Lavixg or Wood Block PAVEirr.NTs. . 

Wlialevex* kind of block is used, it is of the very grwilcst iinporlance 
that the concrete foundation should be laid of sufliciont strengtJi to carry 
llie traific jtassing over I lie pavement. 

Tliis foundtitioii slioidd in no cjisc ho less Hum G indies excluding the 
thickness of the iloating, and Avbcre traific is heavy and the sub-soil poor it 
may have to be incrciis(*d to as much tis 12 inches. 

On the concrete foundation should bo laid a floating of not less than 
1 ill. in thickness composed of 1 cenient to S or 3 of iino "ranite or 
sand. This should ho hroiight to a perfectly smooth surlace to the actual 
contour of the road, and when linished it. should have a cross fall of ahoiit 
1 in 3(5. The floating .should he allowed .seven days to harden before the 
paving is laid, or a bumpy pavement will result. 

Ill nood block pavement it is necessary to make .some provision for 
expansion, and this is u.snally done by leaving an oxpan.sion joint near Hie 
eiirli tilled with liitumen,sand or cla3', which will give when expansion lakes 
])]aee. 

'I'lie width of the joint will depend on the width of the roadwaj', but, as 
a general rule, ] in. to lA ins, is found to snllice. 

I'lio blocks should be laid in straight cour.scs, at right angles to the curl), 
will) the grain vertical to the concrete foundation. 'ltwa.sthe cn.stoin up 
to a few yeai-s ago to ])ave Hie lilocks close together in efieli coiu-se, grouting 
tlic .surface, of the pavement over with hoiling tar or a mixture of creo.sote 
oil and pitch. "With Hits nicthod considerahlc displacement occurred. 
iiiAolving Hicir heing rclaid. jVlore recently the practice has liecn to alloAV 
from iV. in. to -J in. hetween the ends of the blocks, and also separating 
the cour.ses b.v laths 1 in. deep and J in. thick, laid on edge on the 
concrete foundation ; the joints were thus maintained of an approximatcl.v 
uniform w'idth, and only .snrticienH.v Avidc to make it practicable to flil them 
Avitli the grouting material. 

llESI.STAXCE TO WEAK. 


The folloAi'ing statistics giro some particulars as to resHnneo to wear at 
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On the I'klgware llnad, namiislcad, where the tratllc amounts to about 
10,000 vebicle.s of all kinds in 12 bonr.s, the actual Avear on sectional 
.larrah paA'ing in six years, from 190r» to 15)11, amounted to onlj' 4 • 

But, AA'liat Alas extremely important, the AAcav Avas ecjual and unilbnn, and 
there Avas no indictitiou AvliatCA'cr of anj' corrugation such a.s complained of 
Avith ordinary .solid Jarrah blocks. 

Tn Birmingham the AA'car on creosoted SAvedish Avoed in the busiest 
streets is about ^ in. per annum. In Kcav Street, blocks 0 ins, deep Avore 
doAvn to I ins. or JA ins. in depth, after 10 or 11 j'cars, hut, at the entrance 
to the railAvaj' station, in this period they have AA'orn doAvn to 3 ins. in 
depth. 

It is, of course, midor.stood that uniformitj* in Avoar is of almost greater 
importance Ilian hardness aaIucIi is not uniform. If a paA’cment Avears into 
holes it cannot ho properly cleansed — it becomes insanitary* in every Aviiy, 
and experience has shoAA n that creosoted Bir or Pine possesses the quality 
of unifonnity in a greater degree than any other Avood. 
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Bepairs. 

Little in tlie way of repairs -will he necessary in flie first few years of a 
pavement’s life, hut periodical inspections are essential, and all defective 
Ifiocks should he at once removed and replaced uitli sound ones. 

Repairs, including rencu'als, can he earned out in England, in streets of 
busy traffic, at a cost of from Off. to Is. per sq. yard per amium. 

Tu some cities it is the custom to adopt the contract .sysf em of main- 
tenance — gcncmllyat so much per squans yard per annum. It is a good 
plan to tar and grit the surface ])criodically. This treatment closes up the 
joints, and renders the paving impervious. 

Cost. 

In England the cost of hard u*ood paving i- ins, deep, exclusive of 
foundation, may he taken at aljout 10s. to 11s. per sq. yard ; for haril-wood 
blocks. 5 ins. deep, about 12s, to 13.9. per sq. yard. Sectional Jarrah block 
paving, 3 ins. deep, co.stvS 11.9, per sq. yard. 

Creosotod deal block paving, 4 ins. deep, costs about G.s. Of/, per sq. yard, 
and 5 ins. deep, about 7s. Gd. jier sq. yard. The prices would, of course, 
vary with market iluctualions, also the price of delivery would afi'cct the 
])vicc. 


ClEAXSIKG .VXD ■\VATunixG. 

The cleansing of wood paving is a very important matter, anti consists 
in .sweeping the paving every night with rotary brnsbos after being well 
Avatcred. Washing (hiring the day is not recommended, as it renders the 
surface more slippery for horse traflio. 


4th Question .“E.esolutions adopted by the Congress. 

1. Wlicro gradient.s permit, ivood-block paA'omcnt i.s very .suitable for 
streets Avlioro tlio tralfic is groat, bat Is not of the cxcciMionaliy lieaA'y 
eburacter msually (‘xisting on sti'ccts near docks, or similar centres of 
industrial traffic. It should be u.sod ivborc a noiseless pavement is desirable. 
Jf. Is of great impoi'tanco that a eoncivle foundafion should be laid of 
sufficient .strengih to carry the Iralfic passing over the jiavcment. 

2. Great cave is necessary in the selection of f be proper timber for the 
purpose, and all soft wood block.s should be thoroughly impregnated with a 
Avcll-proved pre.sorvafiA'o before laid. 

3. In A'iew of the varying results gmm by wood paA'cmeiits, according 
to local eircumsiancos, if. is desirable that further investigations and 
laboratory cxporimenls should be carried out in councefiou Avitli the sclccf ion 
of fbe timber and of the impregnating prosen’ative. 

•t. JSvery precaution should be faken in la,A'ing fhe blocks io prcA'cnt, .so 
far ns po.ssilfic, the entry of Avalor fhrongh the joints. 

•j'A. Hard woods giv'c Avirying rosull.s according fo local circuinsfanccs, 
and it docs not appear desirable fo recommend them for roads with inlon.se 
fraffio ill largo cities, unless some means are devised to cn'octivcly preA'Ciif. 
tlie rapid dost ruction of the joints and tlio resulting destructive efi'oeton the 
eoncrcio beloAV. Jf those Avoods are employed it is desiralfic not only to 
])rovcnt the iievcolation of Avuler tbrougli the joints to the foundation, but also 
to consolidate the blocks as far as possible, .so that they may not bocoine 
rounded at the edges. 

Soft Avood obiiiiued from suitable kinds of trees, and especially from 
rosiiions .species, are equally suihihlc for roads Avith a comparatively heavy 
and intense tralfic as Avoll a.s for roads Avith a light and infrecpiont tj-allic. 
In the latter, however, the hlocdcs arc lialilo to rot if (hoy have not been 
suitably pickled. It is also ilc.sira1)le to make the joints as small and Avuter- 
tigbt as possible. On tlie other luuul, their comparalivoly rapid Avoar on 
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roads with great traffic should encourage one to make exhaustive investi- 
gations into the best means of treating them, so as to increase their strength 
■without prejudice to their elasticity, 

5. Subject to certain precautions, such as impregnating of the "wood, 
waterproofing of the joints and surfaces, frequent cleaning of the roadway, 
&c., there is no objection to -wood pavement from the sanitary point 
of view. 

0. The spreading of gritting is necessary under certain conditions and 
in certain -weather (especially hard v'ood paving) to prevent the surface 
becoming slippery, hut the gritting should he done u’ith suitable small 
gravel cliippings or sharp sand, so as to avoid, as far as possible, any injury 
to rubber tyres. 


5tli Question.— Methods of Lighting. 

Tliis is a branch of the engineering profession generally left to lighting 
specialists. It is a difficult subject, and is becoming yearly more so owing 
to new inventions and the increase in the number of lighting systems. The 
papers submitted were mostly the contributions of men wlio are lighting 
engineers by profession, or who have given special studs”^ to the subject. 
Many of the papers are so technical that for their full comprehension a 
knowledge of electricity and optics is essential. 

A very valuable paper contributed by Dr. Clayton Sharp, of New York City, 
contains many practical suggestions. In considering the principles of street 
illumination, he says : “ The fimdamental question is — ^vhat constitutes good 
street lighting ?” In dealing with the question he leaves out of consideration 
“ display lighting,” i.e., lighting intended to attract the public to certain 
business streets during evening hours, and limits street illumination to the 
utilitarian illumination wdiich enables pedestrians, wagon and automobile 
drivers, to see their way. One of the functions of a general high illumination 
is as an aid in preventing disorder and crime, hut this aspect of the lighting 
problem is not touched upon by the author. It is pointed out that objects on 
the .street are seen as the result of contrast ; that is, of diilerence in brightness. 
In tlie more general case, objects on the street, particularly on streets where 
the illumination is not of the liigliest order, are seen by contrasts with their 
background. Objects which are brighter than their background are seen 
as objects. Objects which are darker than their background ai’e seen as 
silhouettes against a hackgroimd. Objects wliich are neitlier brighter or 
darker tlian their hackgroimd are practically invisible. 

It appear-s, therefore, that the character of the background is of very 
great importance. Now, in viewing objects on the street, the usual back- 
ground is the street surface itself. The practical condition is that most 
objects on the street, such as pedestrians, carriages and automobiles, trees, 
&c,, are darker in colour and lower in reflecting power than the street 
surface itself, and with relatively loiv illumination they are seen most of tlie 
time as silhouettes against the hrigliier background of the street. In order 
to bring the visibility of objects to the highest point, it is necessary to make 
the .street surface as bright as possible. Therefore, in street illumination, 
the proportion of vertical rays should be as liigh as it can from practical 
considerations he made. 

Erom the foregoing it appeara that tlie cliaracter of the street surface is 
of the greatest importance in determining the visibility of objects thereon. 
Eor example, a clean, dry asphalt or lYater-hound macadam road requires 
relatively little illumination to render objects visible, whereas an asphalted 
street which has become blackened from automobile exhausts or by the 
action of the rain requires a high illumination to produce the same ofTect. 

With water standing on the street the wliole surface appears black, 
except where the light from the street lamps is regularly reflected as in a 
mirror. The application of oil or tar to roads witliout the use of a liglit- 
colourcd top dressing is, from the illumination point of view, extremely had 
practice. 
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Miliar in his paper on “An unrecognised Aspect of Street Illumination” 
devotes considerable attention to the effect of the character of street surface 
on street lighting, and his comments on the etfocts of glare uill i)ear 
reproduction. He says : “ A glaring light or surface may he defined as one Effeftts of 
“ which has the effect of diminishing the M'sibility of adjacent or near by 
“ surfaces or objects. If the street lights arc Imug in such a way that they 
“ shine in the observer’s eyes at the time that he is trying to discern some 
“ faint object, the effect is most disturbing. Ai’C lamps hung low near the 
“ line of vision and automobile headlights are the most pronounced cases of 
“ this Icind, but the effects of glare do not cease with sucli illuminants.” He 
says : “ It would appear therefore that horizontal rays of light from street 
“ lamps are objectionable, and that- a suppression of horizontal rays would in 
“ many cases be advantageous. I’his is manifestly impossible whore lamps 
" are spaced very far apart, but is quite feasible to carry out Avhero the lamps 
“ are close together.” 

Glai’c may be largely mitigated by the use of diffusing globes, at some 
loss of actual illumination, but at an increase in the seeing power of the eye, 
and a far gi-eater inci'ease in the comfort of the observer and in the artistic 
appearance of the installation. 

IMillar concludes his remarks on the cftects of glare in the following 
])assage : “ It would ai)pear therefore that, in oj’der to avoid the effects of 
“ glare, it is necessary, first, to raise the lamps well above the field of 
“ vision ; second, to suppress the horizontjil rays or to redirect them upon the 
“ street surface ; third, to use suitable diffusing media about the lamps in 
“ order to reduce their specific brightness.” 

It is pointed out by Hr. Hell, an American authority on street lighting, 
that on account of the fact that the intensity of the light decreases with the 
square of the distance, a greater uniformity of illumination of the street 
surface may be obtained by the use of smaller units in close spacing. 

It appears then that for streets of medium width, provided the illumina- 
tion is not too low, a uniform, well-ditfu.scd illumination is preferable to a 
brilliant but “ .spotty ” lighting. An alteration of Aany liglit and very dark 
spots is particularly bad for the fast-rao-vnng automobili.st, whose oyo.s arc 
rendered insensitive by the bright ])orlions and remain in that condition 
while in the dark portions. Hut the principle to be borne in mind in 
effective lighting is " the ready perception of ])cdestrians and vehicles in 
“ silhouettes against a moderately bright Inickgrouiul.” 

3^r the illumination of large open spaces and very wide roads, high 
. power lights placed high up seems to he the he.st arrangement. 

'J'he general opinion appears to he that the most desirable arrangement 
of light for the purpose of ilhiminaling the entire street is over the centre 
of the st-reet. Tlio only objection to tins arrangement is that it is more 
diflicult to support the lamps in this position, and also that the lines of lamps 
come directly in the line of vision of an autoraohilist. 

At the intersection of the streets the illumination should be accentuated. Gioitos mul 

There is a very great dilfereuce in glass globes •with respect to their rcHectow. 
absorbing and I’cflccting qualities. It is very desirable to select a globe that 
gives the maximum of ditl'usion with the minimum of absorption. Reflectors 
play ail important part in the elTiciency of illumination, and in de.siguing a 
lamp their effect should he carefully investigated. 

The measurement and compulation of illumination is described in some JlcHsiire- 
of the i)apor.s, and the clfect of reflection from buildings. mem mul 

!Most of the illuminants and lighting apparatus arc dc.scribed by experts, eomiimrniou 
but as much of the information is of a liighly specialised nature, it is not “ioJ, 
proposed to deal witli it in t-his report. eiibci of n>- 

(Icutinii ft am 
buildings. 
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5th Question.— Methods of Lighting. Eesolutions 
adopted hy the Congress. 

I. Por tlie purposes of a general determination of methods of lighting, 
highways may conveniently he dmded into thi-ee classes as follows ; — 

(1) Important streets in Cities, Towns or other Urban areas in which the 

traffic after dark is considerable in volume. 

(2) Important Suburban roads in the vicinity of large towns. 

(3) Rural roads in open country ; and having regard to modern conditions 

of traffic it is essential that adequate lighting by means of fixed 
lights should he provided in classes 1 and 2. 

II. As a general principle in the lighting of all liighAvays which require 
to be lighted by means of fixed lights, the method of lighting to be adopted 
should be such as will provide an illumination as uniform and free from 
glare as possible. The amount of illumination and the position of lamps 
must be determined with reference to local circumstances. 

III. It would he impracticable to light Rural roads in open country 
generally by similar methods to those adopted in Urban streets or Suburban 
roads, and the lighting of vehicles running or standing on Rural roads, at 
night, is therefore of the highest importance. 

IV. Every vehicle, whether standing or moving, should cany or show a 
light of sufficient power at m'ght which can, except when specially authorised, 
be seen from tho rear as weU as from the front of the vehicle. 

(2) Every motor car must carry, after nightfall, tAVO lighted lamps in 
front and one at the back ; if it is able to move at a high speed it must be 
fitted in front Avith a head lamp of sufficient illuminating power to light up 
the road or path for at least 50 yards to the front. In inhabited places the 
ordinary lighting is sufficient to allow motorists to sec their Avay and be 
easily seen, the light of the headlights must be limited to that of the 
ordinary lamp. 

Y. It is deshable that all obstacles across a road, such as gates, and 
particularly gates at level crossings, should be painted white and in other 
colours in alternate parts, and illuminated by fixed lights AAdiich are lighted 
at dusk. 

(2) It is desirable to paint Avhite, or indicate by some other method, 
all danger signal posts, direction posts and other posts, milestones, wheel, 
kerbs, bridge abutments, &c., or other special features, the indication of 
AA'hich would aid travellers or conduce to the safety and convenience of 
traffic. 

VI. One and the same colour should be adopted as the colour for danger 
signals. 

The meeting, on the proposal of Mr. Chaix, unanimously adopted the 
folloAA’ing resolution : — 

“ It is desirable that each Government should do aAA'ay as soon as possible 
with coloured lights on automobiles.” 

On the proposal of llr. Hausez the meeting adopted the following 
resolution, AA'ith tAvo dissentients : 

“ The Congi-ess expresses the uish that regulations should be made to 
compel hirers of cattle to malce their presence known at night.” 


6th Question.— Ohservations noted since 1908 as to the 
various Causes of Wear and of Deterioration of 

Roadways. 

In the papers submitted, considerable attention has been paid to traffic and 
the design of vehicles, to materials of the road crust, and, to a less extent. 
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jnetliorls of construction. Climate and iveatlier conditions are discussed in a ■Wilimm 
paper relating to urban streets and roads and in one paper administrative and G !>>•'<'» 
social conditions form the principal theme. Eart'or T//!? 

The resolutions passed by the Congress are in themselves an admirable 
epitome of the vieu’-s of the difEerent contributors, and I do not, therefore, 
propose to make a general summary of the papers contrilmtcd to this 
subsection. 


6tli Question.— Eesolutions passed by the Congress, 

1. Weather conditions are amongst the most poAverful influences which 
cause deterioration of roads, and that the destructive effect of weather can 
he minimised by effective waterproofing of the road surface, witli suitable 
drainage for the foundation. 

2. Any considerable volume of traffic consisting of either hea^’y’^ motor 
vehicles or high speed light motor cars has a seriously damaging effect on 
waterbound macadam roads. 

The damage caused is effected by the balancing of the motor : the ratio 
between propelling power and adhesive weight; the n eight of unsprung 
portions of the motor ; the progressivity of action of the brakes ; the system 
of springing ; the type of tyres employed, the diameter of the wheels, the 
width of the rims, variation of speed and aillierence, and other factors. 

3. The damaging effect of heavy motor vehicles can he minimised l\y the 
use of wheels of large diameter; tyres of a width properly adapted to the 
weight of the axle load ; rubber or elastic tyres and suitable springs, and 
that all reasonable means of reducing the damage to roads caused by such 
vehicles should be enforced. 

4'. Light motor oar traffic does not cause serious or exceptional wear or 
damage in the case of properly made macadam roads which have boon 
properly treated or hound with tarry, bituminous or asphaltic materials, 
except in sharp curves. 

As regards horse-drami reliicles it is desirable also to study the relations 
hetAveen load, width of rims, and diameter of Avheels, and more especially the 
system of shoeing horses. It is also necessary that powers should he given 
to Local Authorities to preA'ent the deposit of refuse from fields and earth 
ixpon the roadway by the Avlieels of agricultural carts. 

5. There is still a great lack of precise information in regard to the 
varioxrs causes of Avear and deterioration of roadAA-ays, and that it is desirable 
to collect more information compiled on carefully devised scientific methods, 
standardised as far as possible for the purposes of comparison, and to make 
further systematic study of these causes. 

The International Permanent Commission is charged with the preparation 
of a programme of observations, studies and experiments. 


7tli Question.— Regulations for Past and Slow 
Traffic on Roads. 

Considering hoAv narroAV and tortuous many of the London streets are, 
there is perhaps no city in the AAmrld where the trafiic is better regulated. 
Still, much more might he done to relieve congestion by a more intelligent 
sorting of the traffic and in directing the floAV more equally along alternative 
routes. 

It has become the practice to assume that most of the difficulties of the 
traffic problem arise simply from tiie advent of the motor, hut the public 
memory is a short one, for congestion in the central area of London Avas even 
more marked before, AAuth the much smaller traffic that was horse-draAvn. 

The contributors of the English report say : “ Improvements in methods of 
“ transit haA’^e reacted on themselves and produced not only a larger vehicle 
“ moA’^ement, hut also a marked increase in the passenger chculation. Hoad 
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“ traffic is now on tlie increase at all the main outlets of large town.s, anrl 
“congestion is becoming inoi'e accentuated over a larger area each year 
“ accordingly.” 

The idetil conditions in a modern city would bo main boulevards of sufficient 
Avidth to permit of their sul) division into separate tracks for different classes 
of tralfic ; but such conditions, OAving to increased site A'alues, are umittainable 
except in the largest and Avealthiest toAA'ns. The problem to be faced re.solA’es 
itself into the necessity of contriving to pass through existing roads, by 
artificial regulations, a much lai-ger A'olunie of traffic than they aa'ouM be 
capable of carrying if the users Averc left uncontrolled. 

The authors of the aboA-e-menlioned paper recommend the appointment 
of a ti'affic manager in all large cities, and for London Avith its highly 
complex system of gOA-crninent, a Ti-aUic Hoard as recommended by the 
Eoyal Commission on Ivondon Traffic. It is believed that by improved 
control or by diA'ersion the conge.stion of the London streets may be sensibly 
reduced, and a Avarning i.s given ag/iiiist yielding to the clamour for large 
and costly imi)rovcmcnts, many of Avhich Avoiild take a generation to realise. 
I^^uch may be done by attention to details. Por example, the constant 
disturbance of the road surface for the laying of mains of all sorts, and for 
repairs is a most irritiling source of delay. Another source of delay, mo.st 
difficult to reduce, is the crossing of lines of traffic. The gyi-jitory system 
of distribution as practised in I’aris has met A\ith a certain measure of 
success only in spite of it.s excellence as a theoretical solution of the 
problem. The “ block ’’ system Avhich obtains in Tjondon and otlier large 
cities is perhaps tlic siinpU'st to enforce, but it itiA’oh'cs the. damming up of 
the traffic and consequent delay. This system is crude, but it is likely to 
contimio until a better by.stcm is cAoh'cd admitting of a continuous and 
uninferrupted IIoav of the traffic. 

The free flow of traffic might be greatly racilitat(>d by good manners on 
the part of fh<>. (lriver.s of all vehicles, particularly in the case of large van.s 
A\hich are apt to oA*erInp the line of traffic (hey arc moving on to the 
detriment of the ovcn'laking vehicle for Avliieh it lca\e,.s no room. 

It is thouglil that tin* citargt* of incompetence brought against driA’crs 
is unfounded, and in my opinion the skill attained by motor car and hns 
driA-ers in the London streets is little short of marv(»Ilous, 

'J'hat there is room for improv»;inent in t!)c edncnlion of the pns.scngor.s 
in tramears and motor omnibuses there can be no doul>t. Old ladle.s arc the 
cliief oiVendeiN. but young people are not free from blame, in not alighting 
at once aaIicu the vehicle in AA'hieh they arc traAclling is slopjjcd near their 
destination, u bet her held up by tinfficor. stopped for putting ])asscnger.s doAvn. 

Standing Achielcs constitute another .scrion.s cause of obsl ruction, hut 
the (deariiig of (hem from (he streets AA'imld probably inA'olvo legislation. 

Lai-ire business ostablisliinents- involving the loading and unloading of 
vans in the puljlic street sbotild be compelled in future to design their 
internal ai-raugemeuts so that such operations may be carried out inside tlic 
premises and not in the public street to the danger ami inconvenience of 
traffic. 

The (re.ffie carrying capacities of streets might b(‘ imlarged by relegating 
certain Avork to the night horn’s, though in the interests of the inhabitants 
it is only fair that A'ehicles so employed should be provided Avitli rubber 
tyre.s and the AVork kept as silent as j)ossible. 

The cleansing services are an example of such Avork. lu the City of 
"Westminster the whole of the sli'eel Avashing and lheremoA*alof house refuse 
is ali'eady carried out during the night Ijours, thus cleaving the streets 
during the day of some of the most Aui.siglitly and ohslructi\’e classes of traffic. 

The po.sition of cab ranks lias ahvay.s been a thorny subject. It is 
difficult to abolish them allogelher from the streets. 1 nit in the majority of 
instance.s much improvement ought to result by relegating (be main body of 
the cabs to a side street, keeping only one or tAvo standing in the main 
tliorough fares provided a call system Avere installed for the purpose of 
feeding the main street ranks. 

CentTe lamp and IraniAA-ay standards, aqiart from refuges, should be 
a.bsob.itely prohibited as they constitute a great danger to traffic. The central 
poles for traniAvay overliead efiuipment in tlie city of Bomljay (India) liaA'c 
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resulted in many accidents, and their removal to the footpaths is a matter 
■nduch should receive early attention. 

The question of the number of omnibuses and cabs licensed to ply in the Veliido 
public streets is one of great difficulty. In London the system is to grant 
licences to all owners of omnibuses and cabs who apply for them, with the 
sole proviso that they must comply nith the Police requirements as regards 
construction. In other cities monopolies are granted for both classes of 
vehicles. Neither system is satisfactory. On the unlimited plan fresh 
enterprises spring up, hoping, with the aid of improved vehicles, to wrest 
tlie custom from the older companies, with the result that the streets are 
encumbered with vehicles in excess of the average demand. 

It is stated that as an economic proposition it is obvious that the supply 
of vehicles should be only equal to the average demaiid, and not to the 
maximum demand, and it is more in the public interests that the streets 
should be kept fairly clear, than that no inconvenience should be experienced 
on special occasions, such as popular fStes or sudden showers of rain. 

If a monopoly is to be granted it must be to the highest tenderer ; a 
proceeding which amounts to a tax on transit, and such a tax is one of the 
most undesirable for the commercial prosperity of any community. 

A better plan would be to grant the monopoly to those Avho would offer 
the greatest advantages to the public rather than to firms who would pay 
the largest sum into the municipal coffers. 

The keeping of the slow traffic to the sides of the road, which is a Police slow imiRf. 
mattei*, should be insisted upon. Too many rules for the guidance of traffic 
is deprecated as leading to irritation. Where streets are wide enough for 
the purpose, traffic can bo trusted to circulate satisfactorily by the mere 
process of observing the rules of the road, and it is mainly in roads of 
inadequate capacity that special remedies are required. 

It is only when all the expedients enumox’ated above have been exhausted 
that the provision of relief roads or the widening of the congested road 
should be considered. The widening of a busy thoroughfare causes much 
inconvenience and annoyance to the inhabitants and to the traffic, to say 
notliing of tbo enormous expense entailed. Whore a suitable relief road can 
be followed it lias decided advantages, for when widening has been elfcoled 
there is still hut one road available, whereas the construction of the relief 
road provides a second route and avoids all interference with trade and 
traffic on the existing road. 

Several writers discuss road signals, and the adoption of international, hitonmtiou.ii 
signs, in addition to those authorised at the lload Congress hold iu Paris in '’’'S'**’- 
1910, is advocated. 

It should not be difficult for the principal European nations to adopt 
some standard patterns and colours as they can be universally understood by 
all I’oad users. 

A universal rule of the road as to which should be the right side on The niio of 
wliicl) to drive would bo beneficial to all countries ; but there are practical tlw K'iwl- 
difficulties in the way, based on custom and usage, which would render rules 
difficult of enforcement. 

On the Continent of Europe the rule changes in adjoining countries and 
one can well imagine how confusing tliis must he to foreigners, 

Q’lie writer of the Erench paper, ]\t. Chai, draws attention to the Diiviiifiot 
danger of the practice of driving scA'eral vehicles by one driver, and M-'cral 
• recommends that the man in cliarge must always he iit the head of tlie '‘‘'‘'I'f 
leading horse and that there should be not less than one man iu charge of 
evcjy tu'o vehicles. 

The same author suggests tliat the danger of collision at forked roads Piioiityof 
should be dealt with by laying down rules. The priority of vehicles using a 'oiiiclcV m 
main highway over those emerging from a side street is generally recog- ‘•'"ss-ioii l'-. 
nised, hid. to prevent confusion some deiluile rule sliould he approved by 
the authorilics. 

As regards pedestrian traffic there seems to he a belief firmly roofed iu 
the minds of most ])oople that a pedestrian is not hound by au5' rules or 
njgiilatioiis ; a pedestrian has certain rights, hut only equal ones Avith other 
road users, and llic obligations suggest oil —that he should give ivay to an 
approacliing vchicle—ccrtainly entails no particular hardship. Tlie driver 
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should, hou'ever, lie held responsible for giving proper warning of his 
approaeh. 

The neiver boulevards of American and German cities are in many cases 
provided willi grass strips separating the up and down traffic. Tliese strips 
are not only ornamenkl in themselves, hut act as refuges for pedestrians, 
and form valuable amenities as parkways ivliere the inhabitants can 
indulge in milking exercise in safety, and watch the busy and ever changing 
life of a big city which is a perpetual source of interest. 

The experiment of erecting subways Cor iicdestriaus at husy cros.sing.s has 
been tried ; but lire evidence of city authorities all over tlio woi-ld is in 
agreement tliat they are hut little used, the public apparently preferring to 
take tlicir chance of danger to using the slairs either underground or above 
ground. Automatic stains would prohibly do much to change this shite of 
ailairs. 

As regards temporary displaconicnls'of the surface of the roadway for 
purposc.s of repair, tixing of pipe.<, &c., previously referred to, there can lie no 
doubt that immense inconvenience would be avoided by placing the public 
services in conduits under- the roiid surraee or pavement. This Inis been 
done in many of the larger streets in X*aris, and Kingsway in London is 
lierhaps the best example of the relegation of all causes of ohslrnction 
(including tramway.s) to a tunnel 1h*1ow the street surface. 

IMoro tlian one writer lays .slre.ss on the dc.sirahility of instriicliiig 
children at school in trafiic regulation and rule.s of the road, and in some 
coimtrie'i, sneli as Holgium and America, nuteh is being done in this direction. 
Jt is suirgested that with the co-operation of the odncational authorities, and 
assistance from tlu‘ Press, tlic.se rules might easily he made to form part of 
the regular ciirrieulum ia every eJenienbiry .school. 


7tli Question.-- Resolutions adopted by the Congress. 

1. Tliat till rcgul.itions for the control of road tvjiffic should he based on 
llio priiiiMplo of allowing the speed jwactieablc for each diiVcrcnt kind 
of v('hiclc consist cut wifli public safely, general convenience, and the 
normal wear ol t!ic road. 

2. Tli.it rcmilatioiis for the conduct of fast and slow traffic .should be as 
few and siinplc ns possible and should be siicli as can and ought to be 
nni\ crsally adlicrcd to and enforced. 

J’l. That in all largi; cities then’ should be a Traffic Authority on whom 
woulil be cliaigcd ibo duty of studying and dealing Avith street traffic 
])rob]cms, and ilie co-ordination of such power.s v'itb lliose of other public 
authra-ilics being matter.s of detail wbicli must bo .settled by public 
anilioritic.s on consideration of the circumstances and conditions of each 
largo city. 

i. That tli('vo should he ample provision of traffic controllcr.s (such as 
the poli-.-i* in I.()iulon) with adoipiate powers to regulate the tratUo, not only 
at congested points, but t tiroiiglionl the ci)ur.sc of crowded streets. 

.“i. 'Flint haling regal’d to the increased danger which is necessarily 
ertsited liy tlic conditions of modern traffic it is important that driver.s 
should be carefiilly and .syslemulically trained, and lliai children should be 
siieciiiliy taught how to provide against the dangers of the road. 

G. 'Fbat except w here local circumstances render it absolutely necessary, 
no ohsiniclions, .such as lamp-posts-, tramway standards, &c., should he 
placed in the centre of a road, except necessary refuges for pedestrians 
crossing. 

7. Iso ohslrnction of the public highway should he permitted cither by 
A'ehicles standing unreasonahly, or travelling at an ohslrnctmg .speed, or by 
things placed on the highway. Exception must, however, lie made for 
depots required for the work of maintenance or repair of the road, or for 
work being carried out by duly authorised and competent Aiithoritie.s, hut 
in ei'ery case all necessary steps must he taken to ensure the safely of 
traffic. 
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8. Tlie meeting, on tlio proposal of llr. Chaix, unanimously adopted the 
following resolution: — 

“ llegnlations for roads and traffic must aim at defining the rights, 
duties, and responsibilities for each kind of traffic, in order to avoid the 
causes of accidents and damage and to ensure the maximum of order 
and liberty.” 


8th Q,tiestion.-“Atithorities in charge of the Construction 
and Maintenance of Hoads— Functions of Central 
Authorities and Local Authorities. 


GltEATEll CE3Sa’lUiTSATIO^' AND INCREASED STATE 

CONTROL. 


The papers disclose a universal tendency in tlio direction of greater General 



urges the need for absolute centrnlisafion of all classes of roads under one Board. 
Aulhoriiy. lie says : “ Can one argue that it is to tlio public interest that 
“ there should only he one '•ole adininisfration in charge of the Stale, pro- 
“ vincial, and parisli roads ? Jn ol her words, is unification of the highway 
“ contrary to tlie public intere.st? ITe should like to know any possible 
" reason against it. ^A^ould Ihe users of the road or motorists complain ? 

“ Tlicy care little ivho K-eep.s the road in order so long as the road is kept 

“ in good condition "Whore, then, are we to look for objectors 

“ on the part of t.hc faxpayiu’s? So long as they pay the tax, what 
“ difference can it make to them ? 

“ And as regards the frontagers, nill they not he much more easy in 
“ tlicir minds as to the ex])enso of new works ? Wo may therefore consider 
“ that as regards the piihlie welfare, the .solution of the highway quo.stion by 
“ means uf iib.sc)luto centralisation is not by any moans to l)o considered 
" impos.sil)]o from the outset. 

“ Wo must, however, admit that tliew^arc some dangerous points in tliis 
" idea of centralisation wliich, according to so}ne, is gaining ground owing 
“ to the increased tendeiicy to .socialism and communism which does not suit 
“ our country, where wo cliori.sh our past history and autonomy.” 

The German writtjr arrives at very much the same conclusions, and 
suggest.s a uniform Icchnieal ti-eatincnt of the j-oads of (lilfcrcnt clas.scs. 

Tlie Ihilgarian writer says that, after a long period of decentralisation 
“ road works are noiv ah-solutely centralised in Bulgaria.” 

The Prench writer does not exprass any definite opinion on the com- 
parative merits of centralisation and decentralisation, hut. liis gcnei'al conclu- 
sion is: “ T am thus hound to say tliat. the eo-oxistonce of a centralised and 
“ deceulralisod service between which a fruitful emulation can he established, 

“ beuclits the various services, and has produced in Pi’auco excellent results.” 

In the United Kingdom, where ihe .s1-ronge.sl opposition lias always been 
sliown towards a centralised administration of tlie roads, the only legislation 
of recent years lias been the o.stal)lishment of a central authority — the 
Road Bnarfl — for the pnrpo.se of administering an annual I’ovenuo, about 

millions, in aid of the improvement of roads. 


Abolition of small Local Authorities and Establishment 
of larger Units of Highway Administration. 

'flic authors of several of the papers advocate a reduction in the number Ahdiitiou of 
of liigliway authorities. It is contended that greater economy is secured by 
larger units of highway administration, anti tliat abetter trained and more 
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intelligent stall is attracted by the better conditions ol pay and service uhicli 
larger bodies are able to afford. One of the most persistent charges brought 
against small administrations is that they do not employ good men ; and 
this is excusable to some extent for linancial reasons. 

Mr. lilunro T’erguson, M.P., in his notes on Scotland, in referring to the 
greater economy that is secured when the area of administration is large, 
says: “ Again, I know several Local Government Ai-eas where the steam- 
“ roller and all the other machinery is not employed half the year. Q'hore 
“ would he a great sjiving in the provision and the maintenance of the road 
“ equipment with larger areas including all the smaller and medium 
“ Burghs. 

“ In Scotland there arc over 200 Burghs all of which are independent 
“ units for highway administration. Half of these have probahly less than 
“ 10 miles of road to maintain.” 


Higher Salaries and better Organisation. 

The provision of a trained and qualified staff is an all-important mutter 
The views of some of the imlcrs on this subject are given below. 

The authors of the English paper stale : “ On any new .system of high- 
“ way administration it should he clcjirly esiahlished that none hut. properly 
“ qualiiicd surveyors should he employed by County, County Borough or 
“ jDislrict Authorities, and that the foremen and other men employed on the 
“ roads sliould lie .skilled and competent workmen and not. men who arc old 
“ and decrepit and unable to follow any other emjdoyment.” 

]\[r. Sargent, of the ITniled State.'!, wit os : “One inlluence of State aid 
“ has been to di.scourago the promiscuous selection of men to lake charge of 
“ road affairs. The people arc learning that road building is an art based 
“ on a science, and that trained men and men of exjieih'iico arc necessary to 
“ secure the best results from the ex'pendilure of i-otu] funds.” 

The Bulgarian imter states that “ (ho staff should he recruited with 
" great care. The directing staff should lie selected from the statf of the 
“ active services. There should not be among the statf pcr.sons who do 
“ not know their profession.” 


The State and the Beads. 

The States, or the central Government, of nearly every country has been 
loth to nndei'iake active respon.sihililies in conneclion with the roads, and 
every function it has assumed in connection with the roads has been forced 
upon it by events against its own will. 

On the Continent of Europe, many of the countries have the most cen- 
tralised .system of road administration, ^tilifary considerations no doubt 
conlvihulccl to being about this centralisation. 

England, United States, Ciinada, where military reasons have not operated, 
have been the last to adopt, any form of central administration. 

The development of road transport lias thrown a burden on Local 
Authorities which they are unable to hear, forcing tlio Governments of 
these countries to assume new responsibilities. 

In the United Kingdom it is shown by the institnlon of the “ Road Board ” : 
ill the United States by the institution of a Eederal Bepartnienl to advise 
the Local Authorities and assist as an Intelligence department and by the 
creation of State Highway Departments in the individual States of the Union. 

In Canada and Australia similar steps are being taken. I'he fact, ivliich 
a study of all countries brings out, is that this increased centralisation is 
not due to any initiative on the paVfc of the Government Ihem.selves. The 
burden of the cry of all local road administrations is that they are required 
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to raaiiitaiu long lengths of main and even national roads, towards the cost 
of wliich they are entitled to receive State assistance, inasmuch as the bulk 
of the trafidc using such roads is not local, and that therefore the burden of 
expense does not fall on the proper shoulders. 

With the exception of the Minority Eeport which appears in the paper 
submitted by the United Kingdom, the ideal of a centralised authority meets 
with favour. 

Many of the reasons adduced in the SCnority Report deserve considera- 
tion, They may be briefly summarised as — 

(1) Centralisation introduces too much ofBcialism ; 

(2) A central authority does not possess local knowledge or take proper 

notice of local sentiment and feeling ; 

(3) Centralisation secures- uniformity at too dear a price ; 

(J<) Centralisation leads (in some cases) to the authorities exercising 
jurisdiction over an area; and 

(5) The cry for centralisation comes from the users of the roads who arc 
not local ratepayers. 

The General Reporter, Mr, Rees Jeffreys, the Secretary of the Road 
Board, deals with these objections in an able manner. He points out that 
the day of the amateur road-maker is post. Until within quite recent times 
there Avas a common belief that any parishioner was qualified as a road 
siu'veyor, and English local legislation was based on this belief. A very 
different view is noAV gaining ground, for road-making has now become a 
highly expert department of human knoAvledge, requiring trained men Avho 
have devoted their lives to the study of the subject. It is in the appoint- 
ment and selection of competent engineers that minor authorities in 
England and in other countries haA’-e broken doAAOi. Really first-class men 
can only be attracted by the payment of good salaries, and it is often 
financially impossible for small bodies to employ such men. Small aAithori- 
ties are often composed of men Avitli limited outlook and limited incomes, and it 
cannot be expected that they Avill Anllingly appoint as their servant an oificer 
Avhose knowledge, standing, and emoluments are much greater than their 
OAATi, The sugge.stion as to securing local information and considering local 
feeling is perhaps a good one, Imt the General Reporter doubts Avhether it is 
necessary to create small executive Ijodies to secure it. He thinks tliat a 
form of organisation capable of securing local information could be AA'orked 
into and form part of a larger organisation. 

Local Authorities administering small resources possess, as the German 
Avi’iter has stated, an " uncontrolled instinct of economy,” and as the history 
of higliAA'ay administration in England has demonstrated over and over 
again, they are unAA'illing to spend any money on improving roads to meet 
demands greater than those of tlie localitj’’ itself. This uncontrolled instinct 
of economy i.s often more costly than the most extraA^agant expenditure. 

“ Centralisation seciu-es uniformity at too dear a price ” is the third objec- 
tion. There is a danger tliat a highly centralised biu’eaucratio form of goA'ern- 
ment out of touch Avith the local feeling may produce this re-sult. Extreme 
decentralisation often results in ineflicieiicy and lack of adaptation of means 
to ends; centralisation tends to produce a costly uniformity and lack of 
initiative. It is possible that in a happy combination of properly constituted 
local authorities Avorking in partnership with a central authority that the 
solution of the problem Avill bo found. 

The tAAm last objections, Avhich are of a local character, might be overcome 
by readjustment of higliAvay autliorities ; the introduction of a larger unit of 
administration and redistribution of the financial burden. 

Mairy of the reports deal Avith the question of Centralisation v. Decen- 
tralisation in road administration, and, as the General Reporter trrdy says, 
“ People must A\-ork out their OAvn salvation lilce individuals.” There is no 
sign that countries like Erance and Belgium are likely to retrace the steps 
'they liHA'e taken in the direction of centi’alisation. The effect of the sizes 
of areas on the financial bux’den, Road Classification, Organisation of Stafi’, 
Training and Recruiting of Engineering Staff are all exhaustively dealt Avith 
in tlie many excellent papers contributed to this section. 


1 .' A 
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8th Question— Eesolutions adopted by the Congress. 

1. The system of road adrainisiration in any country must he in harmony 
Avith tlie general system of Go\'’ermnent preA'ailing iti that country and the 
political genius of its people. It is impossible to lay down any general rule 
of unwersal applictition as to tlie extent to which the road organisation of 
any country should he centralised or decentralised. 

2. A principle that can he laid doum as of universal application is that 
the unit of highway administration shall he sufficiently large and command 
sufficient resources to employ and adequately remunerate a competent 
stalf. 


Finance of the Construction and Upkeep of Road- 
Provision of Revenues. 

A large number of papers were submitted on this difficult and complex 
subject. In several countries on the Continent of Europe the State hears 
the whole cost of maintaining reads classified as National, and when local 
authorities make a contribution towards the cost of such roads it is based in 
each case on a calculation involving a number of factors. On the other 
hand the rough and ready methods of Great Britain are based on no principle 
whatever, and are altogether unsatisfactory. 

The General Reporter thinks that the simplest method which would be 
approximately fail* all round, where .the cost is to be shared by the State and 
the local authorities, would be for the State to bear a fixed proportion of the 
cost subject to their inspectoi-s being satisfied that the road is being 
efficiently mamtained, and in the case of national roads it is generally held 
that the State's share of the expenses should he not less tlian 75 per cent. 


9tli Question.— Resolutions passed by the Congress. 

1. The expenditure of the maintenance and improvement of — 

(fl) the roads which serve as main routes of communication between 
important places in any country, or 
(J) roads which are used mainly by long distance traffic ; 
unless such expenditure is borne wholly out of the National Revenues under 
a system of State administration of roads (Avhich system is practicable 
and suitable in the case of some I’oads in some countries) should be mainly 
paid out of National Revenues, whether or not such roads are locally adminis- 
tered and maintained, subject, Avhere local administration prevails, to the 
supervision of a central Government Authority both as to efficiency and 
expenditure. 

2. It is desirable to abolish, so far as possible, all tolls on public roads, 
but it is equitable that vehicles which, on account of their weight, or Aveight 
combined AAith speed, or any other exceptional circumstances connected Avitli 
either the vehicle or use of the road, caitse special damage to roads 
beyond tlie wear and tear of the ordinary traffic of any district, should lie 
subject to special taxation, the proceeds of Avhich should he earmarked for 
expenditme on roads. 

3. BoiTovTing money for new road construction and for the periodic 
renewal of the surface coating of a road is consistent with soimd fimneial 
principles provided the loan period in the case of loans for renewals is kept 
well Avithin the life of the sui'face coating. 



41 


Tri concluding my report bu the Third Iirternational Eoact Congress I 
desire to call atienlion to the extract from letter No. 978 17., dai^d the 
()th March 1912, from the Public Works Secreiary to the Honourable the Chief 
Commissioner, Central Provinces, to the Secretary to the Government of 
India, Public Works Department (copy attached). 

I regret that, ou'iiig to the lateness of my appointment as representative 
of the Government of India to the Hoad Congress, it was not possible for me 
to collect information from Local GoA’^ernments in India in connection Avitli 
cjncstions to be considered by the Congress. A paper on Indian roads 
dealing Avilh the diilcrent types, and the influence of climatic and pliysical 
conditions Avould, no doul3t, have been of interest, bui for the vTiting of sucli 
a paper a large mass of information Avonld have liad to be collected from 
diiferont parts of India for Avhich time did not permit. 

As regards figures of cost, 1 have in the body of my report referred in a 
■number of instances to rates for carrying out dilferent types of road 
surfacing, but conditions in India are so very difleront from tliose obtaining in 
England that any attempt at comparison would ])e of little or no A'alue. 

In Europe and America the chief element in the question of cost is 
“ labour.” Hock from Avliich road metal is produced is of very little value, 
as rock, but to quarry and break it to suitable dimensions for use on the 
road labour lias to be employed, and in all the processes througli Avliich tlie 
stone passes till the road is ready for traflic, the cost of labour is the item of 
expenditure which exceeds all others, and it is to reduce this item tbat 
labour-saving macliinery of different kinds is now increasingly employed. 
In India Avhere Avages are Ioav, and, except in a few instances, manual 
labour can hold its oAvn Avith machinery, the cost of road con.struction is 
much lower than in Europe, and even in Europe there is A'ery little uniformity 
in the matter of cost as so much depends on local custom e.y,, Avages, 
carriage, &;e. A comparison betivecn tlie roads of India and the modern 
roads of Eurojie Avould sen-e no useful purpose. A road should be adequate 
for the traflic it has to carry, and anything more than this is Avasteful. To 
paA'e the Strand Avith water-bound macadam Avould be almost as foolish as 
laying granite setts or wooden lilocks in a country lane, ThcAvhole question 
is one of users, and vicAving the roads of India, jis a Avhole they are, in my 
opinion, Avell adapted and sufficient for existing needs. Except in the big 
toAA'ns motorists are microscopic in numbers, ami for many years to come 
their importance Avill not justify any radical change in the nature of the 
read crust, 

I do not Avish to com-ey the impression that, the existing roads arc not 
susceptible of improA'emenf, ; much might bo done to improA^e their AA'earing 
qualities by more skilled methods of construction. Greater attention to small 
details, such as breaking and grading of stone so as to reduce the voids and 
thus add to the life of the road is desirable. 

In expressing satisfaction AA’ith the district roads of India I refer to the 
“ typo ” of road only — tlie ordinary AA*aler-boimd macadam road— -and it is to 
improvements in tliis type that the attention of tlie Public Works engineer 
should ho directed. 

In the large cities such as IBombay, Calcutta, Madras, and some of the move 
important toAvns in Northern India the traflic is of snlficient intensity and 
dostruetiA'eness to demand a more dimible road crust.. In the vicinity of docks 
and mills, Avherc traffic is heaviest, long lines of bullock carts Avith narroAV 
tyres andAvhcels Avith considerable side play along their axles, moving in the 
same track, are most deslruclh'e, and no ordinary macadam road can stand 
such trentmeni for long. 

It is under such conditions thatamore ex))ensiAm and lasting type of road 
surface is called for. I’he dislocation of traflic and the general discomfort 
caused by constant reneAvnls of a road surface are apt to become intolerablo 
and for this rca,son alone the public are entitled to every consideration at the 
hands of the higliAvay authorities. 

Of the most expensive types of road surface Avood blocks and stone sett.s 
have been found to gh'e the best result.s under the heaA'icst traflic. It is 
donlitful Avhetlier AVood iiloeks Avould he suited to India Avith its A'ariahlo 
climate, even if laid under the most approA'cd modern methods. Tlic cost of 
Avood ])aving is so great, and its success under Indian conditions so uncor- 
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tain, that it n-ould be im-n-ise to introduce it on a large scale until afler 
carrying out a prolonged and systematic series of tests. The gi-eat drawback 
to wood is its lack of uuiforni% in texture and liardness and otlier quabtie.s 
that are necessarj’' for a good street pa%-ement. A few years ago the engineer 
of the Bombay Iraproveraent Trust had a small area of road laid uith Jamb 
blocks, but the experiment was most disappointing. IVJiether the wood had 
been thorouglily seasoned or not it was impossible to say, but the blocks 
lifted as the result of expansion and were thromi about the road. 

Granite stone setts are ideal for heavy traffic where noise is not objected 
to, but tliis type of surface is as expensive as wood, although more lasting. 

“ Burax ” armoured paving, wliieh consists of granite cuhes grouted witli 
tar, having a finished depth of paving of about S} inches, seems to l)o 
gaining in favour in England for heavj' traffic. Section 5 of the trial lengths 
of road surface laid down by the Kent County Council, by arrangement with 
the Eoad Board on the New Eltliam-Sidcup Hoad, has been laid with this 
material with satisfactory results. ‘ It is described in the Interim Keport of 
the Road Board (copy attached). It Avould be interesting to make a trial of 
this system using blocks of the hard basaltic rock which is so plentiful in 
India. 

A detailed account of trials with several of the principal proprietary tar 
and bitumen compounds AA'ill be found in the above publication and in the 
body of this report. It would be worth Avliile importing several tons of 
these difi'erent material.'! such as Pitchraac, Tarmac, !Mexp]ialts,PeiTomac, &c., 
the makers being informed beforehand of the climatic conditions under 
Avbicli they Avould be used. 

In conclusion,! Avishto express myindebtedne-ss to Mr. Rees Jeffreys, the 
Secretary of the Road Board, for furnishing me with copies of the Boad 
Boaid annual reports and other information, and to Captain Kingston, 
A.>!.sistant Secretary, for his courteous as.sistance in a number of small AAtiys. 

The Secretary to the Road Board has asked my assistance in obtaining 
information from India to enable him to make as complete as po.ssible 
Appendice-s 0 and 7 (copies attached) of the annual report of the Road Board. 
Appendi.x 0 i.s a table shoAA’ing (1) length of i-oadLs in each country, classified 
according to the character of then' construction ; (2) the total annual expen- 
diture upon construction and maintenance ; and (3) the sources from Avhich 
such expenditure is derived. 

It AAill he seen tliat the information furni.shed from India is very 
incomplete, only Bombay and Burinah havmg given any information at all. 
The same applies to Appendix 7. It is suggested that reliable and complete 
information could be obtained if the Government of India AA-ere to call on 
local administration and Kath'e States to submit an anmtal statement on the 
lilies adopted in the Appendices, and that the information so obtained be 
embodied in a single statement and fonvarded annually to the Secretaiy to 
the Road Board. 

B. J. KENT. 


Accompaniments : — 

General Programme, 3rd International Road Congress. 

Official Catalogue — Exhibition of road-making appliances and material^. 

Road Board Specification No. 7. General Directions for Surfacing 
an Existing Road Avith Steam-rolled Mater-hound Macadam. 

The Road Board GencKil Directions and Specifications relating to the 
Tar treatment of roads. 

Interim Report of t3ie Road Board on trial of road materials at Sidciip, 
Kent, &c. 

Appendices 6 and 7 of Road Board Annual Report." 

Copy of exh-act fi-ora letter No. 978 W., dated Gth March 1912, finni 
the Public Morks Secretary to the Honourable the Chief Commis- 
sioner,. Central ProAunces, to the Secretary to the Government of 
India, Public Works Department. * 



Since writing the ])ortion of Uiis report clc.'iling with the Eoatl Board 
their 'J?hird Annual lleport has hcon issued. Bitherto very little in the way 
of paviiaincntavy criticism had been directed agtiinst the administration of 
t he Board, hut last, year’s report .seems to have given rise to ji good deal of 
discussion, and several nieml)er.s spoke at longtli on the poliey of the Board. 

]irr. Hoare, in order lo call attention to the administration of llie Road 
Board, moved to rciduee the salary of the Chancellor of the Exchequer. Jle 
complained that the Boai'd had not heen spending as much money as it 
should have heen spending, and instanced the fact that out of a total revenue 
of f,‘l,u2rj,!)t).5 up to June JlOth last it liad only distributed one million. 

Tlic method of allocating grants to various parts of tho United Kingdom 
on the basis of population was wrong in hi.s opinion. By that test England 
and "Wales were not receiving their fair share. Loiulon, lie argued, hud 
eoutrilmted no less than £000,000 to the funds of the Board, while the grants 
made to the London County Council area amounted to only £53, 53d-. 

!Mr. ITayes "Eishcr said there was no otlier department of the Stale which 
was allowo-d to hoard money as tho Road Board was ; every other Depart- 
ment had lo hand over its unexpended lalancos. 


]irr. Leif Jones considered that the JIouso of Commons should have more 
coniro! over the expenditure, but he believed that the Road Board was wise 
in going .slow with regard lo (he expenditure of its funds ; and in this he was 
sui)]ior(ed by ILr. !M.i(chcll-'J’homson, who said tliat if the Road Board hud 
rushed in and made improvements at the earliest possible moment muen of 
the money now in Inind would have heen wastefully spent. 

^fr. Lloyd George (Chancellor of the Exchequer) rciilying on t,he dohule, 
pointed out (hat. the 'iVeasury was only nominally responsible for the uihninis- 
( rat ion of the Road Improvement Board. It liad only the power lo veto, 
atid this arrangement was the delihorato act of J^irliamcut. 'I'lie only 
alternative to the machinery of tlic Road Board was to adopt the suggestion 
lliat the fund sliould he distributed nationally, in wliich case Iheyooiild hand 
over the money to the Local Oovernnnmt Board in each county. 

As to tho complaint that London, which conirihulcd a very considerable 
sum of money towards (he fund, did not get its fair share of grants, the 
Chancellor pninled out (hat although licences were paid in Loudon, and 
very often jietrol was stocked in the Metropolis, and, therefore, tho aetnnl 
contrihiition of the revcMiue was made within (hat area, the roads which 
wore torn up were outside Uondon, It would, (hererore, obviously he unfair 
lo treat the London revenue as if it wore revenue that ought to he .spout 
purely upon widening and improving London streets. Ll w as ijointed out that 
tlie Road Board liad olVered a sum of £870,000 towards tlio proposed new 
westei'ii approach road, which would ho for tlie hcnelit of Lomloii as a whole, 
but it was a scheme wliieli would take a long time to mature. Tlie 
Clianecllor expressed the hope that the House of Commons would not press 
tlio Road Board to scatter their funds now; and ho shrewdly remarkerl that 
a properly thought out idea, with the casli in tho hank, was intinitely hotter 
tlnii a haphazard measure, improvised in a few hours, of doing somctliing 
nobody waiitoil. 

On reading tlie Road Hoard report it will he seen (hat although out of a 
total I'cvoniie of £.‘l,32J),-J-20 up lo (he 31.st ^Mareh last, only payments to (he 
extent of £701,081) were aetnally made, a no less sum than £2,208,381 was 
indicated in tlic shape of grants, and £0M,S31) as loans, leaving a balance 
of £151,755 as not receipts in excc.ss of eoniinitmenis. 

In allocating loans tho method of procedure is as follows : — 

'J'lio eonnly couneil of each county wlion considering its estimates and 
programme of Avork for tho onsiihig fnianeial year, suhinils to Hie Board a 
general slaiemont iiidieatiiig, frequently in quite general terms, a list of tho 
Avorks which are in eoiitempiation. 

'J'In’s statement, is followed up by an intervioAV or interviews hotAvoon tho 
Board and .some. rciirescmatiA'es of the county conneil, and after discussion 
the Board consider whether a grant should he indicated. 

"IVlicn a grant is indicated the local .‘uilhorities are requested to ])repare 
and submit details and spcciileations of the selected Avorks, and the exact 



fin-nres having been ascertained, the Board submit each case to the Treasurj' 
for sanction, when a formal grant is made. 

But considerable delay occurs between the indication of grants and the 
submission by the authorities of the final details for completion of the grant. 
Tins is to some extent unavoidable, as it is frequently necessary for tlie 
repr&sentatives of the higlnvay authorities to submit the definite proposals to 
council meetings so as to get authority to proceed. Hence delay between the 
indication of a grant by the Board and the final completion of the grant is 
unavoidable. Meanwhile, however, the Board having indicated or definitely 
promised a gi-ant or loan, must treat that indication as a commitment for 
which financial lu’ovision must he made. It has already been pointed 'out 
that the policy of the Board, laid do-wn by statute, is to provide some measure 
of employment to labour in times of local distress, and if the Board are to 
caiTy out the intentions of the Act it means the holding over of certain 
luad improvements till such time as there is a local shortage of work. 

These explanations satisfactorily meet iho charge brought against the 
Board of hoarding their funds. It is an easy matter to waste public fimds 
on works of road improvements and repairs, and the Board are no doubt right 
ill investigating applications for loans thoroughly before making grants. 

E. ,T. K. 




